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The BooksSELLER to the READER. 


\ Aving formerly Printed My, Gellibrand's Infſliturton 
Trigonometrical, with thoſe exaft Tables of- Natural 
| and Artificial Sines and Tangents, ard Logarithms 
- of Natural Numbers, which were generally accepted and 
ll approved of by moft that mderſioed the Mathem atichs : andit 
ting now ſcarce and out of Print, Thad theught to have reprinted 
t as formerly, but nndirſtanding that My, Gellbrerd's Irfiituricn 
was ſomewhat obſcure, and beſides contained nothing of the Uſe and 
lpplication of Triargles in the three kirds of Sailing, ard for 
ts reaſon not ſo proper for Seamin, as thus which 7 | ere preſent thee 
ith ; 1 altercd my intentions, 14 ha<t inſiead of Mr, Gellitrard”s 
Inflitution, collefled the Dodtire of Plain ard Spherical Tri- 
avgles in a plainty Atthid, ond bate thereurto added the Uſe and 
Ipplication of Tiizvgles in Plain Sailing, Mocater's Saihng ard 
reat Circle Sa:ling; likewiſe in Problems of &fiycncny and 
eography, wheres z5 ſhtwn to fird the Sers Decliraticn, Righr 
Aſcenſion, and Oblique Aſcenſicn, the Hcur of Sun Rifirg, the 
our at any Alritude or AZimuth, ard the &zimuth and Altt- 
de at any Four, the Suns AmFlitude and Azimuth, ard there- 
by the Variation of the Compaſs, azd hew to re&ity the Courſe 
thereby, with many other tiings uſejul in the Art of Navigation, 
likewiſe T baze added tl iſe uictul Tables, that 2, a trief Table 
of V.eridic nal Parts that may be uſed 10 every Minute of Latitiar, 
a Table of the Suxi's Right Afcerſ.on, a Table of the Sun's Dechra- 
tion exatily calculated, «Table of the Latitude and Longitude of 
the Principal Ports, Fead-lard:, ard Ifards in thc Werld, az: 
exaft Table jor the eaſy working of a Traverle ; togethtr with 4 
Perpetual Almanack, 4nd laſtly, I hate kereunto annexed Tables 
of the Logarittm Sircs and Tangent, tcgether 3th a Table of the 
Logarithms of Natural Numbers from 1 to 1ccco, alich ar! 
eartfully correfled according to My. Gellibrand*s Tables, 
A 2 EF; 
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To the Reader. 


Is this Edition you bave great Alterations and Additions, viz, 
Toe ConſtrufTions of the Geometrical Proviems are wholly new, and 
expreſſed more ſuteable and agreeable to the old Diagrams, The 
Trizngles for th? DoRrine of Plain Triangles, both Righr-angled 
and Olique-angted, m:14:4 and figured for the Dara and Quztira, * 
more cnteloibl and ſiznificant to their reſpetiive Caſes througheut,' 
In Right-angled Spherical Triangles you haut a particular Tri- | 
angle, ſuteable to the reſpeftive Dara and Quzſhira thereof, for all} 
the 16 Caſts, and _ and figured accordingly. So likewiſe 
have you 12 Triangles, for th? 12 Caſes of az O'vlique Spherical 
Triangle, 1 zrhed and figured according to t1tir reſpective Data and 
Queſica. For Plain Sailing you have 6 Triangles, marked and 
figured according to the Tenor of the Problems : Two things by in- 
ſpeftion, being un1erſtoo4 to be (0ught or found, in each of the fix 
Common Problems of Plain Sailing, Laſtly, Tou have 5 Double 
Triangles, for Mercacor's Sailing ; whereas in the form:r Editions 
there was but one , each of th:ſe s (@ marked and figwed, that by 
inſpefion you may both unlerfland what is gin and v:quired, in 
each Caſe correſponding to the Text, with ReduGions ſuttable to 
the Dara throughout ; whereby you may know moſt readily and eaſily 
when to uſt the greater or leſſer Triangle for the So;ution of the re+ 
ſpeive Problems, 

To conclude, Tos have the general Scheme for Great Circle Sail- 
ing, defin'd aud explain'd, which was much wanting in the former 
Editions : Toe whole Book Correfted and Amended carefully throughs 
out, and th: Triangles enzr2v'd on two Copper-Plates, the Prints 
thereof lying open and viſible, you may make uſe of any part thereof; 
ſo that T think there is no Book of Navigation of this Volun extant 
that contains ſo much uſefub Matter as this Treatiſe , which, that it 
m1; tw tt B:gzfit of both Buyer and Seller, is the Deſire of 


Towr Friend to ſerve you, 


Ricyarp Mount. f 


ICE 


Containing ſome neceſſary Geometrical 


s © 


1 Problems. 

1 | | 

r FESOS 

» To Eret a Perpendicular on the middle of 4 

e Line given, 7 

p / i 
y ET the Line given be AB, and the middle point i 
z be C. 


D 


Set one foot of the Compaſſes in A, and extend 

yi the other foot to ſome diſtance 

FF grcater than AC, and with that D G 

diſtance make aloft the Arch DE, ps 

|-I with the ſame diſtance ſet one 

foot in B, and croſs the ſaid Arch 

DE, by making the Arch FG, 

by the place of- Interſe&tion of 

thoſe two Arches and the point A. Fo ——— BR 
, draw the Line to EG: ſo ſhall 

his Line be the Perpendicular as was required. 


k PROB. IL. 
[0 exett a Perpendicular on the end of a Lint given. 


ET the given Line be AB, and on the end B 'tis re- 

6 quired to raiſe a Perpendicular. 
Set one foot of the Compaſs in B, and with aty di- 
ance make the Arch CDE ; then with the ſame diſtance, 
B | ſetting 


Geometrical P2oblems. 
n ſetting one foot in C, croſs 

+... that Arch in D, and keeping ? 
« * off d - one foot there, with the ſame *Þ% 
| G diſtance make aloft the Arch 1? 
D .--—|-iF.- FG, and alfo crofs the Arch 


Co "a T2 


[ 'F**  CDE inE, and taking off the 
F 7 Compaſles from D, ſet one foot 
01 A —— B of the Compaſſes in C (keeping 
| C them at the ſame diſtance) 


' ' with the other foot make aloft the Arch HI. Laſtly, From 
the Interſeftion of the-Arch HI with FG, draw a Line to 
the point B, ſo ſhall this Line be the Perpendicular upon 
| the End B, as wes required. 


| Toke fall a Perpendicular from a Point over the 
middle of a Line given. 


'8 
'F 
I 
/ 
I 
t 


| 

ET the given Line be AB, and the point aloft over 

the middle thereof be afiigned C. 

e Extend the Compaſles from 
A to» C, and keeping one foot 
in A, with the other make the 
Arch FE; then with the ſame 
diſtance ſect one foot in B, and 
with the other make the Arch 

A— D B G1. Laitly, From the point 

i 


— CITE: 


C, and the Interſe&tion ef the 
Arches GH and FE, draw the 
F _. Line CD, ſo ſhall CD be the 
Td Perpendicular let fall as was 


» required, 


t 
} -, 
'L 
f* 

jo 


Geometrical P2zoblems. 


P ROB. IV. 


To let fall a Perpendicalar from a Point aſſigned, 
near or direftly over the end of a Line given, 


ET the given Line be AB, and the Point aſſigned C. 
4 Draw the Line CA, C 
which divide into two equal 
parts in D; then with the di- D 
ſtance DA, ſetting one foot in 
VS D, with the other make the F | 
$ Arch FE, croffing the given A — RB 
Line in B;z then from C draw E* 
SZ the Line CB, which ſhall be a Perpendicular let fall as was 
2 required. 


—_— 


FROM Ve 


To draw a Line Parallel to a Line given, 


Bu the given Line be AB. 
With any diſtance of 


the Compaſſes; ſetting one S 3 'M 
foot jn C taken at pleaſure, A—— j——B 
witkt the other make the Arch C D 

E ; then with the ſame di- 

ſtance likewiſe at D, ſet one foot.and with the other maks 
aloft the Arch F. | Laſtly, By the tips of tie Arches E 
and F, draw a Line, which ſhall be 2 Parallel! to the Line 
W1vcn,as was re(uired, 


4 Geometrical P2oblems. 


FAO 5. : Vo ” 


To draw a Line Parallel to a given Line, which ſhall | 


paſs through a Point aſſigned over the given Line. 


ET the given Line be AB, and the Point ih oned C. 3 
Sct one foot of the Compafles in*C, and extend © 


- the other to the neareſt diſtance of the Line AB; then 
_ off the Compaſles , 3 
c 


C 


— 
— 


o* *Þ 
EY 


and keeping them at the} 
ſame diſtance from any Point ? 
taken towards the end A of 

the given Line, as at D, and} 
ſetting one foot in D, with! 


the other make the Arch EF, Laſtly, By the point C,| 


and the tip of the Arch EF, draw a Line, which ſhall! 
be parallel to the given Line AB, and paſs through the: 


Ly 


o 
- 


alligned point C as was required, 


PRO 


$ 


B, VIL br. 


An Angle being giver, to make another equal thereto, 


| ET the given Anzle be ABC, and 'tis required | 
make another equal thereunto, $ 


C 


Draw the Line DE at pleas 


Fes C ſure; then ſetting one foot 01 

. the Compaſſes in B with any 

B=< CS A diſtance, make the Arch GR 
H F 


E 


croſſing BC in G, and al 
croſſing BA in H ; then keep! 
10g the Compaſſes at the ſam! 
extent, ſet one foot 10 D, and 
with the other make the Arc! 
KL : ,That dene, take off ti 
diſtance G!, and with this d'3 
ſtance? 


Geomefrical P2oblems. 5 


ſtance, ſetting one foot in L with the other Croſs, the 
Arch LK in K. Laſtly, By D and K draw the Line DF, 
ſo ſhall the Angle EDF be equal to the Angle ABC as was 
required, 


PROB., VIIL 


To bring any three Points, not lying in a right Line, 
snto the Circumference of a Circle. 


ET the three Points be ABC, and 'tis required to make 
a Circle to paſs over them, 
Set one foot in A, and ex- 
tend the other to more than 
half- towards B; and with 
that diſtance make the Arch 
DE; then with the ſame di- 
ſtance, ſetting one foot in B, 
with the other croſs the Arch 
in D and E, and draw DE 
3 long enough : That done, if 
the Compaſſes likewiſe ſtand 
at more than half the diſtance of BC, ſet one foot in C» 
and with the other make the Arch FG; and with the 
ſame diſtance, ſetting one foot in B, with the other croſs 
the ſaid Arch FG in F and G, and draw the Line FG to 
croſs DE jn H, ſo ſhall H be the Center : Therefore ſct- 
ting one foot in H, and extending the other to either 
A, Bor C, with the other make a Circle, which ſhall 
2 paſs over all the three Points affigned ABC as was re- 
2 quired. 


. 
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Of Right-angled Triangles. 


XA A4AF ©, 


Containing the Doitrine of Plain Triangles, 
Right- Angled ans Oblique. 


Triangles are either Plain or Spherical, 


Of Plain or Right-lined T riangles. 


ERE firſt take a few general Rules about them. 

| 1. A plainor Right-lincd Triangle, isa plain Figure 
| contained or comprehended within three right or ſtreight 
| Lines, joyned together with three Angles or Corners. 

| 2. Theſe plain Triangles are either Right-angled, that is, 
| 


having one right Anglez or elſe Oblique-angled, that is, % 
without a right Angle 3 and having all the three Angles # 

either acute, that is, leſs than go d. or elſe one of them | 
obtuſe, that is, more than go d. 

3 Incither orc of theſc Triangles, the three Angles are | 
always equal to two right Angles, that is, 180 d. z 

4. In a Right-angled Triangle, the right Angle being 2 
always go d. the other two Angics make aifo juſt go d. in 
ſuch manner that one 1s tne Complement of the other, fo 
that one of them being knewn, the othcr 1s alfo known. 

&. The Lives about the r:ght Angle,ſome call them Sides, 
ſome Legs : But in Right-avglcd Triangles. for better di- 
ſtinftton, we will call BA the Bottom-line, the Baſe; AC 
| the Upright-line, the Perpenten/zr;, and EC the Slope- 
jinc, the &y; otenuſe. 
| 6. Every Triangle hath ix parts, to wit, three Sides, and 

three Angl<s,and theſe are ail proportional one to another, 
4 ſo that any three of them betng known,the other three may 
be found out ; untels it Le the three Anvics of a plain Tri- 
angle, which only ſhe:vs the Proportion cf the 1ides, but 
you may make one I:de what length you will, 


Oy = 
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(1.) Of 


Of Right-angled Triangles. 
(I.) Of Right-angled Plain Triangles. 
CASE I. PlateI. Triang, 1. 


: The Angles and one Side of a Rizht-angl:d Triangte being 
4 given, to find the other Sides, 


Example. Tn the Rig':t-angled Triangle BAC, the Angle 
at A being known to be a right Angle or god. and the 
Angle at B being known to be 36d. 52m and the 
Side BC being known to be 350 inches, feet, yards, poles, . 
miles, leagues, or any other kind of meaſure ; How may 1 ' 
find hereby the other two ſides ? 

The Angle at C is known by the fourth Rule before- 
going 3 and ſo this being a Right-angled Triangle,the Angle 
| at C 15 the Complement of the Angle at B. Take there- 
, 3 fore the Angle B, 364. 52 mn. out of go 4. and there reſts 
WF for the AnpleatC, 534. 8 m. 


To find the fide CA, work by this proportion. 
As the Sine of any Angle to the Sia? oppoſed thereunto : 


So is the Sine of any other Angle, to the S;.te oppoſes 
therexnto. 


k_A_S. A. 


| And ſo on the conteary, As any Side, &c. 
6 0 So that in this Triangle BAC, having the fide BC 359 
- oppoſed to the Angle at A go d.- you way thereby find the 
, fide AC, which is oppoſed to the Angle at B, that Angle be- 
ing known to be 35d. 52 m. for, 
As the Radimug »r Sine of the Angle at A go d. 10.000c000 


[ To the oppoſite Side BC, 450 2.544059J0 
, So is the Sine of the Angle at B 35d. 52 tm. . 9.778118 
To the oppoſite ſide AC, 210 12.3221866 


Add the ſecond and third Numbers together, and from 
the Sum ſubſtra& the firſt, which becauſe it is the Radive, 
B 4 it 


77 I 


3 Df Right-angled Triangles, 


t is done by cancelling the firſt Figure x. ſo the Remain- 


der is 2.3221865, which 1s the Log. of 210 top the fide 


deſired. 
Plate I. Triang, I. 
Thirdly, By the ſame Rute you may find the fide BA, 
which is yet unknown, by its proportion to the oppoſite 
Angle at C, which is $34. 8m. 


As the Radius or Sine of go d. 10.0000000 
T5 the ſide oppoſed BC, 350 2.5440680 
So the Sine of the Angle C, 53d. 8 m. 9.9031084 
Jo the Side BA, 280 I2.4471764 


Which cancelling the Radius, the Remainder 1s the Lo- 
garithm of 280, for the Side BA, and thus you have-all 
the fix parts of the Triangle. 


CASE II. PlateI. Triang. II. 


Two Sides, one of them oppoſite to the right Angle, being 
Zzruen, to find the Angles and third Side. 


The right Angle bcing oppoſed unto one of the given 
Sides, you muy work by the proportion of the oppaſite 
Sides and Angles, for, 

As any known Side, to the Sine of the Angle opprſed there- 
unto : So 44 any other Side to the Sine of the Angle op- 
p1/ed thereunto. 

Example. In the Triangle AEC, let the two given fides 
be AB, 280, and EC, 350, which fide BC, is oppoſed to 
the Argle A, being known to be god 

Firſt, To find the Angle at C, oppoſed to the fide AB, 


As the S1de'BC 350 Log. 2.5440680 
To the Sine of the oppoſtte Angle A, go d. 10. 0000000 
$2 the ſide AB, 280 2.447180 

| OHM 12.4471 580 
To the Sine of the Angle C, 53 d. 8 m- | - 9.9030900 


Add 


> w on 


=» j UV © 
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Df Righf-angled Triangles. 9 


Add the ſecond and rhird Numbers, and from the Sum 
thereof ſubſtra the firſt, the Remainder is the Sine of the 
Angle defired,, which is 53 d. 8 m. almoſt. 

Secondly, Now this Angle being known, the Angle at B 
is the Complement thereof, which is 36 d. 52 m. 

/ Plate I. Triang. IT. 
Thirdly, For the fide CA, having found the oppoſite 
ngle at B to be 36d. $52 m. you may find it as before 
in the laſt Propoſition. 
As the Radius or Sine of the Angle at A 90 d. 10.0000000 


To the oppoſite fide BC 3 50 2. 5440580 
So is the Sine of the Angle aft B36d. 52m. 5.n781186 
To the ſide AC 210 X2.3221866 


Caſe IH. Plate I. Triang III. 


n a Right-angled Triangle, the two ſides including the right 
Angle being given to find the Angles and third ſide. 


Example. In the Triangle BAC, ſuppoſe the fide BA to 
be 280, and the fide AC to be 210, and the Angle A be- 
ween them to be a right Angle go d. to find cne other 
parts of this Triangle. 
You may make either fide the Radius, but we will ſup- 
poſe the fide BA to be the Radius; fo the fide AC is the 
angent of the Angleat B, and the Angle at C 1s the Com- 
plement of the Angle at B. Firſt, Tofind the Angle B. 


As the one ſide BA, 280 Log. | 2.4471580 
To the other ſide AC, 210 2.3222193 
So is the Radius Tang, 45 d. 10.0000000 

Sum 12-3222193 
To the Tangent of 36 d. 52 m. 9.87; 50613 


Which is the Angle at B, the Complement whereof being 


$3d, 8m, is the Angle at C, Then for the fide BC. 


Plate 


_— — 


10 Df Dblique Triangles. 
Plate I. Triang. II. 


As the Sine of the Angle B 35 d. 52Wn. 0.77391185 WA 
C ws ptr ” 9 

Tv its oppoſite ſide AC 210 2.3222193 

Sa the Radius, or Sine of go d. I 0.000000 


Sum 12.3222193 


To its oppoſite ſide BC 350 2+5441007 


(1].) Of Oblique Triangles. 
CaſeI. Plate I, Triang, T. 


Two Angles of an Oblique Triangle being groen, and a ſide 
oppoſed to either of them, to find the other ſides, 


Example. In the Triangle ABC, the Angle at A is 36 d. 
the Angleat Bis 45 d. and the fide BC 1s 290, To find 
the reſt of the parts of this. Triangle. The Angle C is the 
Camplement of the other two Angles to 180; for the 
three Angles always make 180 &. as in the third Rule: So 
that theſe two Angles A, being 30d. and B gg d. being 
added together, make 75 d. and their Complement to 180, 
being 10s &. 15 the Angle at C. 

The Angles being all thus known,the ſides unknown may 
be found as follows. To. find the 1:de AC, 


As the Sine of the Anzle A 30 d. 9.6989700 
T the ſide oppoſed to it CB 290. 2.45 23980 


To the Sine of the Angle B 45 d. 0.84948 50 
Sum of the ſecond and third 12.3118830 
To the oppoſite ſide AC 410 


— 2.6 (29130 


In fach caſes as theſe, when you have a Sine or Tangent, [2 
in the firſt place you may work by the Arithmetical Com- {W9! 
plement thereof, and ſo ſave the Subtraftion, as ſhall be MY ! 
thewn in the uſe of the Logarithms preceding the Table of dy 
Logarithms, 

Thirdly, 


Df Dblique Angles. 11 


Thirdly, Then to find the other fide 4 B,by the oppoſite 
Angle at C,which is 105 4. Here becauſe the Angle exceeds 


; go d, you muſt take the Complement to 180, which is 7c. 
7 , 75S 
f As the Sine A 30d. Arith. Compl, 0. 3010390 
. Ti 4he ſide oppoſed CB 290 2.46 23980 
; Sothe Sine of 7 s d.-  9.9849438 
] To the ſide oppoſed AB 560 12.7483718 


Thus you have all the parts of the Triangle. 


Caſe IT, Plate I, Triang, II. 


Two frdes of an Oblique Triangle, and an Angle oppoſed t1 one of 
I them, being grven, to find the other Anzles and a third ſide. 


This is but the Converſe of the former. 

Example. In the Triangle ABC, let the ſides given te 
LC 410, and CB 290, the Angle oppoſed at A 3od. to 
nd the Angle B, 


c As the ſide CB 290 Compl. Arith; 7.5375020 
Cc Zo the Sine of the oppoſed Angle A zo d. 9.6589700 
om So the fide AC 410 2.5127339 
WM To the Sine of the oppoſite Angle B 19.8493559 
oO, 


Vhich 15s 44 4. $59 m. | 

Now the Angle A being 30d. and B 44 d. 59 m. which 
ake 74 d. «9 m. the Angle C muſt be 10g d. 1m. the 
omplement to 180, and the fide 4B oppoſed thereto, 
uay be fougd as in the firſt Caſe 550. 


Caſe IIT, Plate I. Triang, III. 


wo ſides of an Oblique Titangle, with the Angle contained be- 
teen them, bei:.2 grven, to find the other Angles and ſide. 


In the Triargle ACD let the ſie AC be 41c,and the hide 
D 560, and the Angle between thein at 4 3o d. at it 15 
:quired to find the other two Angles,and the fide CD, 
To reſolve this Oblique Triangle, Tt is a plain w:y to 
duce it into two right-angled Triengies, by letting t-l1 
ic rerpendiculac CB trom the Angle C. 


r 1rtt, 


I2 Df Dblique Triangles. 


Firſt, In the right-angled Triangle ABC, you have the 
Hypotenuſal AC 41o, and the angle at 4 30. 4. Therefore 
as in Caſe I, 

As Sin? B go d.toAC 410 | And 4s AB 355 to Tang, ACB 60d. 
So Sine C 60d.to AB 355 | $1 BD 205 to Tang. CB 454d. 

The Angles ACB and DCB make the Angle ACD tog d. 

and therefore the Angle at D 1s 45 9. 


Another wvay to perform this more uſual, 
Take the Sum of the two 1ides, and F Side AD $60 


difference of them, and work thus. } Side AC 410 
Sum 970 

Diff. 150 

As the Sum 970 Arith. Compl. 7.0132283 
To the Dif. of the two ſides 150 2.1760913 


So Tang.of half the Sum of the Ang. unkh. 75 d. 10.371947% 
To Tang.of the diff.of half Ang. 29 d. 69m. 29.7612671 
This added to half the Sum of the Angles &d. m. 
unkzown, ſhews the greater Angle to be 75 © 
x04 d. 59 m. and ſubtrafted from it, ſhews 29 v9 
the leſs Angle to be 45d. i m. —— 


And thus having all the Angles, you may 45 . 
find the unknown ſide CD, by CaſeI. 


Caſe IV. Plate I. - Triang. I. 
Having the three ſides of an Oblique Triangle, to find 
the Angles. 
In the Triangle ACD, ſuppoſe the greater FAC g1o 
fide 4D be 560, the two leller ſides CD 290 
| The Sumof theſe two #7100 
The Difference of them 120 


As 


dal 
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he As the greateſt ſide $60 Comp. Arith. +-2518220 
4 To the Sum of the two leſſer 5c 0 —_— 
S9 the Diff. of them 120 2.0791812 
" To a fourth Number 1 $0 1Y2,1760112 
— This 150 is AE, a part of thegreateſt fide, which bei 
ſubſtratted from it,the Perpendicular will fall in the middle 
of the Remainder, and ſo part ECD in two right-angled 
J Triangles. 
, Thus the greater fide AD being $60 
=_ The part to be ſubſtratted I 50 
There remains ED 410 
4 The half whereof is BD 20g 
which is the place where the Perpendicular CB falls, and 
is the Baſe of the leflcr Triangle DBC ; and this ſubtrated 
| from the greater ſide,leaves 355 for the Baſe of the greater 
Triangle ABC. 
Now having theſe two Baſes of theſe tivo Triangles, and 


their Hypotenuſ:s 410, and 290 givert before, you may by 
the ſecond Caſe find all the Angles. 


1. In the Trianele ABC. 
As AC, 410, to Sine B go deg. 
So AB, 355, t Sine C 60 ag. 
The Camplement whereof is the Angle 4 30 deg; 
2. Then in the Triangle CBD. 
As CD 290, to Sine B go deg. 
) So BD 208, to Sine C 45 deg. 
| Whoſe Complement is the Angle at D 45 deg. 


: Thus in the firſt Triangle ACD, we have found the Angle 
at A to be 3od. the Angle at D to be 45. and the two An- 
gles at C to be 6e d. and 45 4. the Sum 105 4, 


CHAP, 


— =} __—— 


4 Df Spherical Triangles. 


CHAP. UL 
Containing the Doftrine of Spherical Triangles, 


ERE likewiſe you may take a few general Rules for 
the better underſtanding theſe Triangles, 

t- Theſe Spherical Triangles conſiſt of fix fares that is, 
thrce Sides and three Angles, any three of which being 
known, the reſt may be found. 

2. The three ſides of a Spherical Triangle are Acches of 
three great Circles of a Sphere,and as the tides of plain Tri- 
angles are meaſured by a Scale of equal parts, ſo theſe are 
to be meaſured by an Arch of equal degrees of a great 
Circle. 

3. A great Circle divides the Sphere or Globe into two 
equal parts; as the Equinoial, the Ecliptick and the 
Meridians, (Fc. 

4- The ſum of the ſides of a Spherical Triangle are leſs 
than two Seinicircles, 

$5. The ſum vf the three Angles of a Spherical Triangle, 
are greater than two right Angles, but leſs than fix. 

6. A Spherical Triangle is either Reangular or Oblique- 
angular, 

7. Tae Sines of the Angles are proportional to the Sines 
of their oppolite {1des, .and on the contrary, the Sines of 
the tides are proportional to their oppoſite Angles. 

8.[n cight-angled Triangles the de oppotite to the right 
Angle 15 called theliypotenuſe,the other two are calledLegs. 


Of Right-angled Spherical Triangles. 
Caſe T. Plate IT. Friang, T. 
Tns Hypatenuſe and one of the Oblique-angles being hnwwn, t9 
find the Leg oppoſite to that Angle. 


Tn the Right-angled Triangle ABC, , AC is 30 deg. anfl 


the Angle at A 23 d. 3o m. It is required to find the Leg 
Bc oppolite to the angle at 4. 


As 
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As the Radius or Sine of go d. 10.0000008 


To the Sine of the Hypotenuſe AC 3o d. - 9.6989700 
So the S1ne of the oppoſite Angle A 23 d.-30 m. 9.6006997 


To the Sine of the Leg BC 11 d. 30m. 19.2996697 


Caſe IT. Plate IT, Triang. IT. 


The Hypotenuſe and one of the Oblique Angles being known, ts 
find the Leg adjacent to that Angle. 


As the Radius to the Cofine of the angle known, 
So the Tangent of the Hypotenuſe to the Tangent of the 
Leg required. 


As the Radius or 90 d. ' 10.0000000 


To the Coſine of A, Cof. 23, 30. 9.9623978 
So the_Tangent of AC, Tang. 30 deg. 9.76143564 
To the Tangent of AB, 27d. $4m. 197238372 


Caſe IIT. Plate IT. Triang. LIT. 


The Hypotenuſe and pt 4 the Oblique Angles being known, to 
find therr other Oblique Angle. 


As the Radius to the Cofine of the Hypotenufe ;' 

4 So the Tangent of the angle given, to the Co-tangent of 
the angle required. * 

| CaſeIV. Plate IT. Triang. IV. 

The two Legs being given to find the Hypotenuſe. 


As the Radius to the Coſme of one of the Legs ; 
So the Cofine of the other Leg, to the Coline of the 
Hypotenuſe. 


Caſe V. Plate II, Triang, V. 
The two Legs being givento find either of the Oblique Angles. 


. As the Sine of the Leg next the angle required, is to the 
adius ; 

So is the Tangent of the oppoſite Leg, to the Tangent ot 
the angle required, . 
Cale 
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Caſe VE. Plate IT. Triang; VI. 


One of the Legs and the Oblique Angle next it being given, 
to find out the Hypotenuſe, 


As the Cofine of the angle given, is to the Radius, 
So the Tangent of the Leg given, to the Tangent of the 


Hypotcnuſe. h 
Caſe VIT. Plate IT. Triang. VII. 


One of the Legs and the Oblique Angle” next it being known, 
to find the other Leg. 


As the Radius to the Tangent of the angle given, 
So the Sine of the Leg given, to the Tangent of the Leg 
required. | 
Caſe VIET. Plate IT; Triang. VIII; 


One of the Legs and the Oblique Angle next it being given, 
to find the other Oblique Angle. 


As the Radius to the fide of the angle given, 
So the Coiine of the given Leg,to the Coſine of the angle 


required. 
Caſe IX. Plate If. Triang, IX. 


One of the Legs and the Angle oppoſed to it being known, tg 
find the Hypotenyſe. 


As theSine of the givenangle,to the Sine of the givenLeg, 
So 1s Radius, to the Sine of the Hypotenuſe required. 
Caſe X. Plate IT. Triang. X. 


One of the Legs and the Angle oppoſite thereto being given, 
fo find the other Leg. 


As the Radius to Tangent of the given Lep, 
. Sots the Tangent Complement of the given angle, to the 
vine of the given Leg required. 


Caſe 
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Caſe XI. Plate Il. Triang. XI. 


One of-the Legs and an Angle oppoſite thereto being ziven, 
N, to find the other Oblique Angie, 


As Sine Complcment of the given Leg is to the Radius z 
So1s the Sine Complement of the given Angle, to che 
he IF Sine of the Angle required, 


Caſe XII, Plate IT. Triang. XIL. _ | 
The Hypotenuſe and one of the Legs being given, to find the '1 
Angle adjoyning to the given Legs | 
As Radins to the Tangent Compl. of the Hypotenufe z 
So is Tangent of the-given Leg, to the Sine Complement | 
of the Angle required. ; | 
[ 


Caſe XIII. Plate If. Triang, XIIF. = 
The Hypotenuſe and one of the Legs given, to find the Angle 1 
oppoſite to the given Leg. to 


, As the Sine of the Hypotenuſe $ Radius | 
| 
: 
{ 


l, 


25 


$o is the Sine of the given Leg, to the Sine of the Angle 
required. 


c Caſe XIV. Plate IT. Triang. XIV. 
The Hypotenuſe and one of the Legs being given, to find the 

| other- Leg. : [\'8 

As Sine Complement of the given Leg is to Radus 3 uy 

' So is the Sine Complement of the Hypotenuſe, to the 4 

Sine Complement of the Leg required. xz 

Caſe XV. Plate II. Triang. XV. q 

The two Oblique Angles being given, to nnd the Hypetenuſe, \ 

As the Tangent of one of the Angles 1s to the Radius ; 

So is the Co-tangent of the other Angle, to the Co-iine 

of the Hypotenuſe. | 

Caſe XVI. Plate If, Triang, XVI. "i 

The tz29 Oblique Angles being given, to find either of the Legs, _ x 

As the Sine of the Apgle adjacent to the Leg required to io 

the Co-iine of the other Angle; 4 

$o is Radius to the Co-fine of the Leg fought- \h 

C 


—_— ” > — _ 
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Of Oblique Spherical Triangles. 


Caſe I. Plate IT. Triang. I. 


Two Angles, and a fide oppoſite to one of them, being given, to 
find the ſide oppoſed to the other. 


As the Sine of the Angle oppoſed to the fide known, 
To the Sine of the given fide ; 

So is the Sine of the other Angle oppoſed, 

To the Sine of the f1de' required, 


Example. Tn the Triangle ADE having the ſide 4Þ 
3o deg. the Angle at A 23 deg. 3o min. and the Angle ut! 
E 38 deg. 3o min. to find the fide DE, 

As s.E to s. AD; So 5.A to 5.DE, which will be 18 4. 
41m. 


CASE IL PlateII. Triang, Il. 
Two ſides and one Angle oppoſed to one of them being given, t1 


find the other oppoſed Angle. 


This is but the Converſe to the laft Caſe, and is as fol- 
As the Sine of the ſide oppoſite to the given Angle, 
To the Sine of the given Angle ; 

So is the Sine of the other given fide, | 
To the Sine of the Angle required. 


Caſe Ill. Plate TI. Triang II. 


Two ſides together leſs than a Semi-citcle with the Angle com- 
prehended given, to find the other Angles. 


They may be found at two Operations by a Proportion, 
demonſtrated in the Trigonometry of the Learned Mr, 
Oughtred, 

As tie Sine of half the Sum of the ſides, 

To the Co-tangent of half the contained Angle ; 

+ So the Sine of half the difference of the fides, 

To the Tangent of half the difference of the Angles. |! 

Again, 


KK 2 «a 


« %* F.T 


wn) Fon KM) «a 


fo 


4Þ 


at 


d. 


0 


ol- 


in, 


To Tang. half Sum Angles D and E 79 45 
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Again, 

As the Co-fine of half the Sum of the ſides, 

To the Co-tangent of half the contained Angle; ; 

So the Co-ſine of half the difference of the ſides, 

To the Tangent of half the Sum of the Angles. 


Add the half difference to the half ſum,and you have the 
greater Angle ; but ſubtra& it and there remains the lefler 
Angle. 

Example. In the Triangle ADE, there is given, 


DAE 37 d. 03 m. C ADE 
AE 69g 47 and > required. 


AD 46 53 AED 
| The Operation, 
AE 69d. 47m. 
AD 46 __ 53 
Sum 116 40. half Sum 2 d. 20 m. 
Differ. 22 © 54 half Diff. 11 27 
DAE 37 3 half thereof is 18 d. 31 m, 
Co. Ar. 
As S. half Sum ſides AE and AD $8d. 20m. Log. 0.0700403 
70 8. half Diff. ſides * IÞ - 9.2977883 
So 4s T.C half DAE 18 31 10.4750605g 
To Tan. half Diff. Ang. D and E 34 51 19.8423597 
| Co. Ar. 
As S. C. half Sum ſides AE and AD 58d. 20m. 0.2798501 
To S, C. half Diff. ſides 1 a7 9.99126g6 
Sois T. C. half DAE 18 31 10.475060g 


10. 7401902 
halſ Sum Angles D and E 79 49 


half Dif. Os. 
Stn 11. n 114 LESPEY, required 
Rem. 4 44 $8AED oh 


C 2 Nite . 
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Note. Tf the Sum of the two containing fides exceed a 
Semi-circle, then ſubtra& each ſide ſeverally from 180 9. 
and proceed with thofe Complements as with the ſides 
given in this Example aforegoing, the Operation produces 
the Complement of the Angles ſought to a Semi-circle, 


Caſe IV. Plate IT. Triang, IV. 


Two Angles together leſs than a Semi-circle with the fide be» 
tween them, to find the other ſides. | 


Tis performed at two Operations. 
As the Sine of the half Sum of the Angles, 
To the Sine of half their Difference z 
So is the Tangent of half the interjacent ſide, 
To the Tangent of half the Difference of the other ſides, 
Again, 
As the Co-fine of half Sum of the Angles, 
To the Tangent of half the interjacent fide z 
So the Co-1ine of half their Difference, 
Te the Tangent cf the half Sum of the other ſides. 


Tf half the Difference of the fides be added to half the 
ſum of the ſides, it makes the greater ſide z but ſubtracted -# 
fron it leaves the lefler. 

Note, If the Sum of the given Angles exceed a Semi» 
circle, ſubtra& each Angle from a Semi-circle, and proceed 
with the Reſtducs, the Operation will produce each fides 
Complement to 180 d. | 


Caſe V. Plate IT. Triang. V. | 
Two ſides with an Angle oppoſite to one of them being given, t2 
find the third ſide; the hind of the Angle oppſite fo the | 
other ſide being forehnown. : 


Example. Tn te Triangle ADE there is given AP 46 d. 
g3m. DE 38 d. 28 m. AED 4g d. to find thefide AE. 
Firſt, Find the Angle oppoſite to the other fide by the 


- ſecond Caſe, ard then you have two fides arid their oppo- 


tte 


Th 


4% 
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ſite Angles. Find the third fide by the following Pro- 
rtion. 
As the Sine of half the Difference of the Angles given, 
To Tangent of half the Difference of the ſides giyen ; 
So the Sine of half the Sum of thoſe Angles, 
To the Tangent of half the ſide required 


The Operation. 
C2. Ar. 
As Sine AD 45d. $3m. Log. 0.1366g89 
To Sine AED 45 oo 9.84948 50 
So is Sine DE 38 28 9.7939317 
To Sine DAE 37 03 19.7800155 
ADE 45 oo 
DAE 37 03 
Sum 82 oz half Sum 41d, oim. 
Diff. 079 $7 half DiffT.03 58 
AD 45 53 
DE 38 28 
Diff. 08 25 half Diff.qd. 12m. 
Co. Ar. 


s As Sine half Diff. Angles A and E 03d. 58m. £.1.1600439 


To Sine half Sum Angles 41 Ol G.3170882 
So Tang. half Diff.ſides AD and DE 04 12 8.3659055- 
To Tang, half AE required 34 52 19-8430379 
34d. $2m. 
34 $2 


Doubled 69 44 AE required, 
Caſe VI. Plate IT. Triang, VI. 


8 Two ſides with an Angle oppoſite to one of them being given, to 


find the Angle included, or between them, the Species of the 
Angle oppoſite to the other ſide being foreknown. 


Firſt, find the Angle oppoſite to_ the other fide by the 
ſecond Caſe, and then we have two Angles and their op- 
| C 3 polite 
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poſite ſides, to find the other Angle by the Proportion 
following. 

As the Sine of half the difference of the ſides, 

To the Tangent of half the difference of the Angles 3 

<5 is the Sine of half the Sura of the ſides, 
'þ to the Co-tangent of half the Angle required ; ; that is, 
| t2 the Tangent of an Ark, whoſe Complement is half the | 
Py le LC! Juired. 


Caſe VII. Plate IT. Triang. VII. 


7-1 Angles with a fr ae oppoſite to one of toem being given, to | 
| | " - The third Angle, the hind of the ſide oppoſite to the other 
'© Anale DG | 


: Iz o 
54 as C 
m—r*s 
— — - \ 


| Fir {t.find the fide oppoſite to the other Angle by the firſt 
+, and then we have two Angles and their oppoſite fides, 
0 find the third Angle, by the following Proportion, 
As the Co-ſine of half the difference of the ſides, 
To the Tavgent ot half the Sum of the Angles; | 
39 the Co-tine of half the Sum of the ſides, | 
To the Co-tangent of half the contained Angle. 


» —— 


Caſe VIIT. Plate IT. Triang. VIII, 


Twa Angles with a ſide oppoſite to one of them being given, to 5 
find the interjacent ſide, the kind of the fade oppoſite to the * 
other Angle being foreknawn, 


irſt, find the fide oppoſite to the other Angle by the 
firſt Caſe, and then you have two ſides, and their oppoſite 3 
Anglcs Piven, to find the third fide by the Proportion fol- ? 
lowing. : 
As the Co-finc of half the difference cf the two Angles, 
To the Tangent of half tne Sum of the two fides ; 
| $a the Co-fine of ha't the Sum of the two given Angles, 
C To tic 7:ugcut of half the third fide. . 


s ———_——og Wo, 
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Caſe IX, Plate If. Triang, IX. | 
Two ſides and their contained Angle being given, to find the '' 


third ſide. "8 
t is, | Example. Tn the Triangle ADE there is given. 
the | ADE 1374. $5 m.) RN 
AD 8: go C AE required. 
DE 38 - 26 


The Reſolution of this and the following Caſe is deduced 11 
tz & from the Lord Naprers Catholick Propofition, (the Oblique 
Triangle, by a ſuppoſed Perpendicular, being reduced into 


| 'L 
= two Rettangulars) by Mr.Callins in his Seftor on a Quadra ( 
| The Operation. 
rſt As Radius Log.10.0000000 | 
cs, To Si.Co. ADE the contained Ang. 137d. $$m. 9.8262114 | 
S9 is Tang. DE the leſſer ſide 33 28 9.900086g | C 
To Tang. of a fourth Arch 28 02 2947262979 
If the contained Angle be lefs than go deg. ſubtraft the | | 
fourth from the greater ſide ; but if it be greater than 90d. i 
from its Complement to 130 4. the Remainder is the Refi- 
5 dual Arch, q 
to | Com. Arith. 
be | As S, C. of the fourth Arch 28d.02m.Log.0.0541995 
| Td S. C. of the Reſidual 70 os 945312649 
£ So is S, C. of the leſſer ſide DE 38 28 9.8937452 ' 
e i To S. C. the ſide required AE 107 32 294792096 ; 


Caſe X.' Plate IT. Triang. X. | | 


Two Angles and the interjacent fide being given, to find the 
third Angle. 


Example. In the Triangle ADE there is given, 
ADE 114d. 39m. 

DAE 37 oz p AED required, : 

AD 45 53 | 

C 4 
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The Operation. 
As Radius Log. r0.00000 


Th S. C. AD the interjacent ſide 46d, 53m. 9.8347297 
So is Tang. DAE the leſſer Angle 379 03 9.8799027 
To Tang of the fourth Arch 27 17 - X9.47126324 
If. the interjacent ſide be more than a Quadrant, ſubtrat 
the fourth Arch from the greater Angle, if lefs, from the 
ſaid Angles Complement to 180 d. the Remainder is the 
retidual Arch, 
Com. Arith, 
As S. C. of the fourth Arch 29d. 17m.Log.0.0512201 
To S. C. of the Reſidual Arch 38 og 9.8961369 
So tis S. C, DAE the leſſer Angle 37 03 9.9020628 


T5 S. C. AED the Angle required 45 ol I9.8494198 

In this and the foregoing Caſe the AﬀeRion of the re- 
quired fide or Angle, may be determined by the Refidual 
Arch. | 

For if the contained Angle, or interjacent fide, be lefs 
than a Quadrant, and the refidual Arch more, or when the 
contained Angle, or interjacent fide is greater than a Qua- 
drant and the Reſidual Arch lefs, the fide or Angle required 
is greater than go @, in all other Caſes leſs. 


Cafe XI. Plate IT, Triang, XI, 
Three ſides given to find an Angle, 


Example. Tn the Triangle ADE, there is given, 
AE 110d. 13 mm. 
AD 81 +$go > ADE requred, 
DE 38 28 

For the Reſolution of this Caſe take this DireRion. 

Add the three fides together, and from their half Sum 
ſubtract the fide oppoſite to the Angle required. 

Then to the Complements Arithmetical of the Logarithm 
Sines of the containing ſides,add the Logarithm Sines of the 
half Sum and Remaitider : Half the total of theſe four Loga- 
rithms is the Sine Complement of half the Angle "—__ 

c 


et AS 0. <a er. A. Mtn aA 
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The Operaticn. 


AD- 814. $0m.? The contain- FS. Co. Ar, 0,0044256 
DE 38 28 ing ſides. \_S. Co. Ar. 0.2061683 


AE 1lo 13half ſumi15d.15m.S, 9.95633 70 
Sum 230 31 Rem, Og 02 $. 8.9431743 
h. ſum11s 15 Sum 19.1103562 


Rem. os 02. S, C. 68 $8 half Sum 9.555078 


Which being doubled, produces ADE 137 deg. 56 min, 
required, 


Caſe XII. Plate IT. Triang, XII. 
» Three Angles given, to find a ſide. 


Example. Tn the Triangle ADE there is given, 
ADE 137d. $5 m. 
AED 45 oo DE required. 
DAE 25 23 
This Caſe is likewiſe pertorm'd by the direQion in the 
eleventh Caſe, the Angles being converted into ſides, and 
the fides into Angles, by taking the Complement of the 
zreareſt Angle to a Semi-circle. 


Com. ADE 42d. 05 m. I The Adjacent F S. Co. Ar. 0.1737886 


AED 45 ©o Angles. Q S. Co.Ar. 0.1505t 50 
DAE 26 23 half Sum $6d. 44m. S. 9.9222721 
Sum1i1z3 28 Rem, 30 21 $&  9.7035329 
half Sum 56 44 Sum 19.9501085 


Rem. 20 2x $S. C. 19 half Sum 9.97 50543 


Which, being doubled, gives DE 38 deg. 30 min. rey 
quired, 


CHAP. 
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G. CHAP. IV. E 


Containing Problems of Sailing by the Plain Sea 
' Chart, commonly called Plain.Sailing, 


Nye is common!y diſtinguiſhed into three ſorts, 
Plain Sailing, Afercator's Sailing,and Circular Sailing, 
of Sailing by the Arch of a great Circle. 

Plain Sailing,or Sailing by the Plain Chart, is the plaineft, 
and the Foundation of all the reſt, and near the Equino- 
Rial there is need of no other to be uſed, becauſe there 
the Degrees of Longitude, as well -as the Degrees of Lati- 
tude, are all equal; each Degree being divided into 60 
Minutes or Miles, though they are ſemewhat more than 
Engliſh Miles, each Minute or Mile containing about 6000 
Feet. » 

In this Art the Sea-man hath theſe helps. 

Firſt, He hath his Compaſs to diret him which way he 
Sails ; which 1 divided firſt into four Cardinal Points or 
Quarters, Eaii, ſt, North.South,and cach of theſe Quarters 
aredivided into eight equal Parts,commonly called Rumbs, 
making in all 32 Points. -So that ſteering by the Compals, 
well made and duly regifted, the Sea-man always knows 
which way he Sails, to a ſmall matter. | | | 

The ſecond Help theSea-man hath in keeping hisAccount 
15 4 cateful Obſervation(by the Log-line or ſome other good 
way) how many Miles or Leagues he Sails every Hour, and 
ſo every Watch, and every Day. 

The third Help,is'the Knowledge and Obſervation of the 
Latitude,both of the place from whence he Sails,and where 
he 1s arrived, or whither he 15_to Sail. . 

And out of theſe three things, by the Dodtrine of plain 
Trizogles, he comes to know all that is neceſſary for the 
keeping of his Account 3 ſo that he may know at any time 
where he is, how farhe hath ſailed, and how far he is yet 
zo ſai!, and which way, or upon what Point of the Compaſs 

; - lan 
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he is to ſteex, and all this by theſe few Rules of ReQan« 
gular Triangles. 


PROB. 1. PlateI. Triang, I. 


The Courſe and Diſtance | given, to find the Difference of Lati- 
tude, and the Departure.' | 


Example. A Ship failing N. E; by N. 372 Minutes, I de- 
mand her Difference, Latitude and Departure. | 

In the Triangle ABC, 

AC repreſents the diſtance ſailed 

AB the diff. Latitude. - 


BC the departure. . 

BAC the Angle of the Courſe from the Meridian, 

ACB the Complement of the Courſe. i 

The Operation. 

For the difference of Latitude. Plate I. Triang. I. 
As Radins / Log. 10.0000000- * 
To the diſtance ſailed 375 m. .- 2-390 5429 
$0 is Sine Compl. of the Courſe $5 d. 15 m- 9.9198464 
To the diff. Latitude 30g min. 124903893 

For the Departure. 
As Radius Log. r0.c000000 
| To the Diſtance ſailed 372 min. 2.3705429 
$0 is S, Coxrſe 33d. 45 min. 9.7447390 
To the Departure 206 m, T2-3152819 


PROB. IT. Plate 1. Triang. Il. 


Zhe Courſe and Difference of Latitude being given, to find the 
Diſtance and the Departure. 


* 
Example. A Ship ſailing N.W. by N. until her difference 
of Latitude be 30g Minutes, I demand her Diſtance and 


Departure. I 


The 


- 28 Df Plain Sailing. 


The Operation. 
For the Diſtance. 
As S. C. of the Courſe, $6 d. 15 m. Log. 9.9198464 
To the differ. Latitude 309 m. *' 2-48599585 
$0 is Radius 100000000 
To the Diſtance ſailed 37x m. 2:$701121 
For the Departure. Plate I. Triang. II. 
Co. Ar. 
As Sine Compl. of the Courſe 56 d. 15 m, Log. c-o801536 
To the Diff. Latitude 309 min. 2-4399585 
$0 7s Sine Courſe 33 d. 45 min. _ 947447399 
To the Departure 206 min. _ 2-3148511 


PRO B. III. Plate T. Triang, 11]. 


The Courſe and Departure given, to find the Diffance and 
Difference of Latitude. 


Example. A Ship ſailing South Eaſt by South, until her 
Departure be 206 Minutes, I demand the Diſtance and 
Difference of Latitude. 


The Operation, 
For the Diſtance. 
As S. Courſe 33d. 45 Mm Log. 947447398 
To the Departure 206 M. 2.3138672 
So is Radin *  10,0000000 
To the Diſtance 370 m, 2.5691282 
For the Difference of Latitude. Plate I, Triang, III. 
. Co, Ar. 
As $. Courſe 33d. 45m Lg. 0.2552610 
To the Departure 206 2-3138672 
So S. C. Courſe $6 15 9.9198464 
T» Diff. Latit. . 309 22.4889746 


PROEB. 


PROB, IV, PlateI. Triang. IV. 
The Difference of Latitude and Diftance given, to find the 
| Conrſe and Departure. 


Example. A Ship ſails between the North and the Eaſt 
372 min, until her Difference of Latitude be 309 min. I 


demand her Courſe and Departure. 
The Operations 
For the Courſe, 
As the Diſtance ſailed 372 min. Log. 2.3705429 
To Radius 10.0000000 
So is the Diff. Lat. gog m. 2.4899585 
To the $. C. Courſe 33 d. 50 m. 9-9194156 


For the Departure. 


As Radins Log, 10.0000000 


To the Diſtance 372 min. 2.5705429 
So is the Sine Courſe 33 d. $0 m. 9-74558 28 
To the Departure 207 m. I 243162257 


PROB. V. Plate I, Triang. V. 
The Diſtance and Departure given, to find the Courſe and 
ifference of Latitude. 


Example. A' Ship fails between the South and the Weſt 
392 min. until her Departure be 206 min. I demand the 


Courſe and Difference of Latitude. 


The Operation. 
For the Courſe, Plate 1. Triang. V. 
As the Diſtance 372 min. Log. 2.5795429 


To Radius 10-0000000 
$9 is the Departure 206 min. _ 2-31328672 
To the Sine Courſe 33 d. 37 Mm. 9.7 433243 


For 
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IG "Df Plain Sailing; 


' For the Difference of Latitude. 


As Radius | Log. t0.0000006 
To the Diſtance 372 min. 2:3705429 
So is S, C. Courſe $6d. 23m. *  $.9205200 
To the Diff. Latitude 30g min. 12.4910629 


PROB. VI. Plate I. Triang. YI. 


The Difference, Latitude and Departure given, to find the 
Courſe and Diſtance. 


Example. A Ship failing between the South and the os 
until her Difference of Latitude be 30g min. and her De- 
parture 206 #:in. I demand the Courſe and Diſtance. 


X The Operation. 

For the Courſe. 
As the Diff. Lat. 309 min: Log. 2.4899588 
To Radius | 10.0000090 
$6 is Departure 205 min. 2.3138672 
To T. Courſe 33d. 41m. 98239297 

For the Diftance, PlateT., Triang. VI. 

As S. Courſe 33d. 41 In. Log. 9.7439817 
To the Departure 206 2.3138672 
$0 is Radius 10.0090000 


Te the Diſtance 371 2-5598855 


ery 
CHAP. Y. 


4 
Containing Problems of Sailing by Mercators Chart, 
9 \ commonly called Mercators Sailing, 


oO 


9 ERE it will be neceffary to have a Table of Meridional 

.4 Parts, which T have takenout of Mr. Wright's Tables, 

to every tenth Minute of Latitude,accounting it in Miles or 

Minutes of the Equinotial, the better to avoid Frafions, 

as he and Mr. Nsrwood have defigned* it, which is inſerted 
towards the end of this Book. 
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. SEES PROB. 1. 


To find the Meridional Difference of Latitude, or the Difference 4 
of Latityde in Meridional Parts. 


Firſt, If one place be under the EquinoGial and the 
other 1n North or South Latitude, the Meridional Parts 
(in the Table of Meridional Parts)anſwering to the Degrees 
and Minutes of the place having Latitude,is the Meridional | 
Diff. Latitude. 

Example. One place in the Latitude 35 deg.29 min.North, 
the other under the Equinodtial, I demand the Different | 
Latitude in Meridional parts. | 

Lat. 37d. 27 m. —2426 
2425 15 Meridional Diff, Latitude. 


Secondly, If two places be both in North, or both in 
South Latitude,ſubtratt the Meridional parts of the leſs La- 
titude from thoſe of the greater, the Remainder is the Meri- 
dian Dift. Latitude. | 


Example 1, 'z 
M. Paits. 
One place in the Latitude 37 d, 20 m. North 2417 | 
The other in the Latitude 17 1o MNarth IC: 5 | 
The Meridional Diff. Latitude 12”2 


Exampic 


— — 
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. 


Example 2. 


| V2 M. Parts. 
© One place in the Latitude 45d. $6 m. South 3109 
The other in the Latitude 290 17 South 1838 


The Meridional Diff. Latitude 2271 


Thirdly,Ifof the two places the one have North Latitude, 
the other South, add the Meridional parts of each Latitude 


together, the Sum is the Diff. Latitude in Meridional parts, 
Example. | 


| M, Parts. 
One place in the Latitude 42d. 19 m. South _ 2804 
The other in the Latitude 27 ig North 1704 
The Meridional Diff. Latitude 4508 


PROB. II. Plate I. Triatg. 1. 


Both Latitudes and the Difference of Longitude between any 


two places being given, to find the Courſe and Diſtance. 

Admit A the Lizard in the Latitude $0 deg. North, and 
C the Barbadoes in the Latitude 13 deg. 12 min. North, the 
Difference of Longitude $4 4. $7 m. Weſt.” I demand the 
Courſe azd Diſtance, 

In the Triangle Abc, 

Ab repreſents the proper Difference of Latitude. 

bc the Departure. 

Ac the Diſtance failed. 

bAc the Courſe. 

Ach the Complement of the Courſe, 

In the Triangle ABC, $4 

AB repreſents the Meridional Difference of Latitude. 

BC the Difference of Longitude. 

BAC the Angle of the Courſe. 

ACB the Complement of the Courſe. 

This being underſtood, the _ are the ſame as 
in the Dodrine of plain Right-angled Triangles. | 

The Difference of Longitude reduced to Minutes makes 
3297 Min, Fo 


hy G© ad %. 


";:.* 
Wm * 


4&4 
= % 


Hf Perratozs ailing— 223. 
Th find the Meridional Difference of Latitude. 
he . M Parts. 
_ One place in the Latitude 504. oo m. Nerth 2474 
.. The other in the Latitude 13 _ 12 North o799 
The Meridional Diff. Latitude | 267s 
| The Operation. 
For the Courte. 
As Merid. the Diff. Lat. 2675 min, Log. 34279238 
Ss is the Dif, of ud '2-519118g 
0 is iff. of Longitude 3297 mh. .S18118g 
To T. Corſe god. $7 m. * 10:090795k 
The-Courſe is South-Weſt, half Weſt. _ 
For the Diſtance 


Eat. 50d. oo m. 
Lat. 13 12 © 
Proper Diff, Lat. 35 48 which is 2208 mit. 
As S. C, of the Courſe 39 03 £0g-9-1993394 
To Proper Diff. Latitude 2208 min. 
$0 is 
T> the Diſtance 3505 min. 


PROB. II. Plate 1, Triang. II. 


Beth Latitudes and the Courſe given, to find the Diſtance and 
Difference of Longitude. 


Exanple. A Ship fails from the Lizard, in the Latitude 
$0 deg. North, until ſhe be in the Latitude 13 deg. 12-#mn. 
North, her-Courſe South-Weſt go deg. 57 min. or $.W. half 

7. ſomewhat Weſterly, 1 demand the diſtance and diffe- 
ice of Longitude. 
'The Diff. Latitude is 2208 min 

The onal Diff. Lat. Rn 2675 min. 


"4 
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For the Diſtance. Plate I, Triang, IT. 
As Sine Compl. of the Courſe 39 d. 3 ls 


| Lag. 0:7993394 | 
Fo the Differ. Latit. 2208 min. 3-34 39997 | 
80 is Radius 10.2000000 
To the Diſtance 3505 min. 3-5445597 


For the Difference of Longitude, Plate I. Triang. Il. 


As Radius & oge 10.0000000 
To Meridional Diff. Lat. 267 g m. 3-427 3238 
Sa is T. Courſe god. $7 m. 10.0908 560 
To- the Difference of Longitude 3297 mM. T3-5181798 


PROB. IV. PlateT. Triang. IL 
Both Latitudes and the Diſtance given, to find the Courſe and | 
Difference of Longitude. 

Example. A Ship fails from the Latitude $0 deg. North 
3505 min. until ſhe be in the Latitude 13 4 x24. North ; | 
I demand the Courſe and Difference of 

The Meridional Difference of Latitude is 2675 min. 

The proper Differenee of Latitude'is 2208 min. 


The Operation. 
For the Courſe. Plate I. Triang. III. 
As the Diſtance 3505 min. Log.3-5446885 
To Radins * #0000000 


Sois the Difference of Latitude 2208 min, 3-3439991 
To Sine Comp. Courſe 29.d. 3 ms 9-7993111 
For the Difference of Longitude. Plate T. Triang, IIh © | 


As Radius Kong. 10.0000000 | 
To the Merid. Diff. Lat. 2675 min. 344273238 
So is T. Courſe 50d. $7 m. 10.0908 560 | 
To the Difference of Longitude 3897 m. 3-5191998 


PROB.'! 
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PROB. V.. Plate I. Triang, IV: 
One Latitude,the Courſe and Difference of Longitude being gtvens 
fo find the other Latitude and the Diſtance, 
Example. A Ship ſails S. W. go deg. 57 min. or S. Ws 
half W. ſomewhat more Weſterly from the Latitude go d+ 


North, until the Difference of Longitude be 3297 mitt. I 
demand the other Latitude and Diſtance: 


The Operation. 
For the other Latitude: 

AT. Courſe $0 deg. 57 min; Lag. 10.0908560 

To Difference of Longitude 3297 min. 3:53181189 

So is Radins - 10.0000000 

: To the Merid. Diff. Lat. 2675 min. 3:4272629 
M. Parts. 

The Meridional parts anſwering to Lat. go dN, are 3474 

From which ſubtract 2675 

There remains 799 


Againſt which in the Table of Merid. parts is Lats 13 4 
12 1. Which is the Latitude of the place North. 


For the Diſtance. Plate I. Triang. IV. 
1 The proper Difference of Latitude is 2208 min. 


As Sine Comp. Courſe 39 d; 3 m. Lax. $:7993394 
To the Diffs of Latitade 2:08 min. 3-3439991 
$0 is Radins 10.0200000 
To the Diſtance 3505 min. 3-5445 597 


PROB. VI. Plate 1. Triang, V. 
One Latitude, the Courſe and Diſtance given, to find the other 
Latitude and difference of Longitude; 5 
Example. A Ship being in the Latitude 50 d. North, fails 
S.W. 50d. $7 Mm. orS.W. half W. and ſomewhat Welterly 
3505 m, I demand the other Latitude and Difference of 


Loggitudes 
wn D 4 | The 
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The Opcration. 

For the Difference of Latitude. Plate I. Triang. V. 
As Radius Log. 10.0000008 
Fo the Diſtance 3505 min, 3-5446380 
$0 is S.C. Courſe 39 d. 3 Wm. 9:7993394 
T6 the proper Difference of Latitude 2208 min. 93.3440274 

The other Latitude is 13 deg. 12 min. North. 
The Meridional Diff. Lat. is 2675 min. 

For the Difference of Longitude. Plate I. Triang.V. 
As Radins | Log. to.0000000 
To the Merid. Diff. Lat. 267$:min. 3-4273238 
So is T. Courſe 50d. $7 m. 100908560 

To the Diff. of Longitude 3297 min. 23-5181799 

PR OB, VIL. | 
Two Places, both in one Parallel or Latitude, and their Diffe- 
ae of Longitude being given, to find the Diſtance between 

? em. 

Example. Suppoſe two places,both in the Parallel or Lati- 


tude of go deg. and their Difference of Longitude 70 deg. 
I demand the Diſtance between them. 


The Operation. | 
The Difference of Longitude in Minutes.is 4200. 


' "&s Radins Log. ro.0000000 


To Diff. Longitude 4200 min. 3-6 232493 


————_— ——— 


To the Diſtance 2500 min. 3-4313168 


PROB. vill. 


Two places both in one Latitude, and their Diſtance given, fo 
ne | find their Difference of Longitude. | 
. Example. Suppoſe two place, both in the Latitude go d. 
and the Diftance between 2700 m, I demand the Difference 

of Longitude, 
The 
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The Operation. 
As $. C. Latitude 40 deg. Log. 98080675 
To the Diftance 2700 min. 3-431 3638 
$0 is Radins 142000090 
To Diff. Long, 4200 min, 3-6232563 
PROBE. IX 


Two Places ſituate both in one Parallel or Latitude, their Di- 
ſtance and Difference of Longitude being given, 30 fund the 
Parallel of Latitude. 

Example. A Ship ſailing due Weſt, 2700 min. altereth 
her Diff. Longitude 4200 ain. I demand what Latitude the 
Ship fails it. | 


The Operaticn. | 
As Diff. Longitude 4200 min. Log. 3-6232493 
To Radius I0-0000000 
So is the Diſtance 2700 min. 3-4313638 
To S. C. Latitude 40 d, 9.8081145 


Whoſe Compl. is $o d. the Latitude ſought. 


— 
——— 


———— m— 
Ms. ttt 


CHAP. VI 
Shewing to Sail by the Arch of a Great Circle, 
commonly called Great Circle Sailing, 


His, though in ſome ſenſe it is the' moſt exat way of 
Sailing,ſhewing the neareſt way and diſtance between 
any two places, yetit is very difficult, and not fo much 
uſed as the two former kiads of Sailing ; for 'Sea-men do 
ſeldom kee p their Courſe near this Arch, but are cither 
drawn aſide from it by ſome conveniences of Winds and 
Streams, as in Sailing to the Weſt-Indies, they hale away . 
more to the Southward; of clſe they are forced from this _ 
Courſe by croſs Winds, or Interpoſition of fome Bead- 
lands or Iſlands, So that their beſt way is to keep their 

| D 3 Account 
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Account by the former Rules. Only having Skill herein, 
they may ſee that it is many times the nearer way to leave 
the Rumb, and to Sail more Northerly, as in Sailing home 
' from the Weſt-Indies 3; which makes thoſe that keep nat a 
true Account by the former Rules, but reckon altogether by 
the plain Chart,to be at the Lands-end many Leagues before 
their Account. Alſo ina parallel Courſe,as from the Lands- 
end to New-found-land, you may fee how you may advan- 
tage your ſelves by raifing and depreſſing thePole 1oor 124. 
which will be a great help for the keeping your Account, 
and yet go a nezrer way than if you ſhould ſail in the pa- 
Talle! Eaſt and Weit. 

Example. A Ship being in the Latizude go d. North, is 
bound to a-Port in the ſame Parallel, whoſe Difference of 
LongitudeWeſtecly is 47 d.I1 demand the Angles of Poſition, 
the Diſtance in the Arch of a Fort Circle.by what Latitudes 
and Longicudes the Arch ſhall paſs, likewiſe the Courſe and 
Diſtance from place togplace according to Mercator. . 

Let A repreſent the firſt place, Ethe ſecond. ABE is the 
Arch of a great Circle paſſing over both places. D the 
North Pole, DA the Mendian of A, and DE the Meridian 
of E. The Avgle ADE js 47.00. Latitude of A gad E 
50,0'0 North. 


D 


S. The Operation. 
To find the Angles of Poſition BAD and BED. 
The Oblique-angled Triangle ADE is reduced into uy 
iz 4 is equal 
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zual Right-angled Triangles ABD and EBD, the Sides and. 
FF being <qual 3 therefore in either of them there is 
given the Hypotenuſe,and the Angle at D,to fiad the Angle 
at Aor E, v:24 
In the Triangle ABD. 


As T. C. ADB, 23 d. 30m. Log. 10.3516981 
To Radius * 19,000UL00 
Sis S. C. AD 49 Q© 9.-8342540 
TT. C., BAD ve oh | 9.5225559 
2. To find the Diftance AE. 
In the Triangle ABD. 
As Radius L9g. 10.0000008 
To S. DA 40 d. 00. m. 9.308067g 
So is S. ADB 23 30 9.5005997 
TS AB. . 14: $1 oe 9.4087672 
AB 14 $1 being doubled produces 
AE 29 42 Or 1782 mn. 


3- To find the Latitudes by which the Arch ſhalt paſs at every 
frve Degrees of Longitude from A, repreſenting the firit Por, 
Firſt, You muſt find the greateſt Latitude by which the 

Arch paſſes. 


In the Triangle ABD. 
AsT.C. AD. 4od. com. Log. 10.0761855 
To Radius 2 10.0000000 
So 25 8. C, ADB 23 39 ___ ©£.9523978 
To T. BD 37 _3$ 9.8862113 


The Complement of BD (to god) $24. 25 m. & the 
greateſt Latitude. q 
Secondly, To find the Latitude by which the Arch paſſes - 
at every fivedegrees of Longitude from A,you muſt reſolve 
the ſeveral Right-angled Triangles BDa, BDc, BDe, Cc. 
D 4 |  Subſtratting 


40 Df Szeat Circle wailing. 
SubſtraQting five deg. from ADB 230. 30. 
There remains '-aDB 18  5© 
Subſtracting five deg. from 18 30 
Remains BBc 13 30 


And fo for the reſt as follows in the Table. 


In the Triangle aBD. - 
To find by what Latitude the Point 


Log. 10.0000000 


BD 37d. 35m. 101137122 
32 | So is 8. C.aDB18 30 g.g9769566 


2JTT.C, Dagg of To.ogoscl 


bY td by by bo bo oo by = 
COUUOIOCtUoCEg 
—_x= Fra many 


The Complement of Da $od. $6m. North is the Latitude 


of the Point (a) 
Aﬀter the ſame manner are found ' the Latitudes for the 


Points c, c, QFc. in the ſubſequent Table, 


's 
m, d. 
Aoo oo | Fourthly, Having the Latitudes and 


a OS ©0  Longitudes, by which the Arch pafles, 
C 10 © 8 | you may find the Courſe and Diſtance 
e15 00 from place to place by Mercator. 

f 20 00 . 
£2500 $2 24 > So to find the Courſe and Diſtance 
h3o oo $2 14 i Aa, there is given both Latitudes $0 d. 
i 25 00 $1 $1 | North, and 50 deg. $6 min. North. 

k49 00 $1 14 
1 45.00 $0 24 | .And the Difference of Longitude five 
Eq7 00 go 003 &z, Welt, 


The 


Dl G2eat Circle wailing; -- 4x 
The Meridional Difference of Latitude is 87 nin. | 


$I # For the Courſe. s 
As Merid. Diff. Las. 87 min. £dg. 1.9395192 
7o Radius | I9...000000 
$0 is the Diff. of Long. 300 m. 2.4771212 
TT. Courſe 73 d. 49 Mm. 10+53760320. 
—__ For the Diſtance. 
AsS.C. 164. 11 m. Log. 94451553 
| To the Difference of Latitude $6 m. 1.7481880 
$0 is Radins 10.000000@ 
To the Diſtance 200 m. 2.303032} 


After the ſame manner you will find the Courſes and 
| Diſtances ac, ce, Ec. as they follow in the Table. 


—————————E 
IIS 


—_ i... 


— 
| Places. Courſes. * Diſfance.”"., | 
w — ———— 
from A toa N W 93d. 49m. { 200 | 
from 4 toc NW 79" 13 189 Ji 
from c tos | NW 81 28 198 | 
from etof., | NW 85 o2 5 - 2 | 
from f tog N W 8&9 22 180 
bet yu —_ 
fromgtoh | S W 86 45 176 
fromhto1 S W 82 88 187 
from i tok | SW, 78 41 188 [ 
from. k« to 1 $ 7s 14 198 
from | toE | S. W 74. 31 


42 Afronomical Pzoblems. 

Bat in regard moſt of the Courſes atore found are fo neet 
the Weſt, you may ſail W. N. W,.gi7: ain. until you are in 
Latitude 55 4. $1 min. North, and then W, S. W. g17 min. 
farther you will arrive at your Port. By this means you 
will alter your Latitude almoſt fnx Degrees, which is con« 
ſiderable, .in reſpett of the beyefit of Qbſervation z beſides 
the Diſtance is but $2 min. morothas hag ofa grent ne, 
and not above 22 min. more than the Parallel, or W 


—_— 
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. Comainiag Aſtronomical Problems very uſeful 
in the Abe of Navigation : hofrared bh 
general Scheme annexed p. 45- 


ronemical Defiitinge. . 


HE Poles of the World are two fixed Points in the 
Heavens, diametrically oppoſite to one another, the 

one viſible in our Hemiſphere, called the North or Artick 

_ Pole, noted with the Letter P ; the other not ſeen of us,be- 
ing in the lower Hemiſphere, called the South or Antartick 

Pole, noted with S. WIR 

The Axis of che World is an imaginary Line drawn from 
Pole to Pole, about which the Diurnal Motion is performed 
from Eaſt to Weſt. . [ 

The Meridians are great Circles concurring 
ing one another in the Poles of the World, as) 

The EquinoGtial or Equator, is a great Ci 
diſtant from the Poles of the World, cutting 
at Righr Angles, and dividing the World 1ht6, two parts, 
called the North and South Hemiſpheres ; as E = Q. 

The Ecliptick is a great Cirde croſſing the EquinoGial in 
the two oppoſite Points Aries and Libr, and making an 
Angle tkerewith (called its Obliquity) of 23 deg. go =_ 

; 5 
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This Circle is divided into 12 $i h containing 30 @. 
10! Names$ and Characters {—<qahat ai 
ries Y Libra tv 


Taurus & Which are Scorpio 
mini VA cllled Nor- S488tari 


Q 
in 
In. 
ou 
Ne 
: 


The Ecliptick is repteſented by 9 = W.,' . _ 

The Zodiack is a Zone having eight Degrees of Latitude -I5 
dn cither fide of the Ecliptick, in which ſpace the Planets 
make their Revolutions. It is divided and diſtinguiſhed 
by the twelve Signs. : 

The Colures are two Meridians dividing the EquinoGial 
id the Ecliptick into four equal parts, one of theſe paſſes 
by the EquinoGtial Points, Aries and £ibra, and is called the 
© a= Colure, as P = S: the other by the beginning 
0 
$ 


Cancer and Capricorn, called the Solſtitial Colure, Þ 
V. | | F 
The Poles of the Ecliptick are two Points 23 deg. 50 min. 

diſtant from the Poles of the World ; as I and K. 

The Tropicks are two ſmall Circles parallel to the Equi- 
nottial, and diſtant therefrom 23 4. 30 m. limiting the 
Sun's greateſt Declination. 

- The Northern Tropick paſles by the beginning of Cancer, 
and is called the Tropick of Cancer ; as v aD. 

The Southern Tropick paſſes by the beginning of Capri- ' 
corn, and is called the Tropick of Capricorn; as Ab W. 

' The Polar Circles are two "ſmall Circles parallel to the 
EquinoRial, and diſtant therefrom 65 4 30m. and from 
the Poles of the/World 23 d. 3o m, 

That which is adjacent to the North Pole is called the 
Artick Circle, GdI z and the other the Anrartick Circle, as 
KdM, | 
+ The Zenith and Nadir are two-Points diametrically op- | 
polite ; The Zenith is the Vertical Point,or the Point right | 


—_ 


over 
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- over out Heads,as Z ; the Nadir is dire&ly oppoſite there 
to, a N, ; * _— 

The Azimuths,or Vertical Circles,are great Circles of the 
Sphere,concurring and iaterſefing each other in the Zenith 
and Nadir, as ZfN. : 

The Horizon is a great Circle go deg.diſtant from the 7e- 
nith and Nadir, cutting all Azimuths at Right Angles, and 
dividing the World into two equal parts, the upper aud 
viſible Hemiſphere, and the lower and inviſible; This 
Circle is repreſented by HuxR. | 

The Meridian of a place is that Meridian which paſſe 
by the Zenith and Nadir of the place ; as PZSN. 

+ We Ao rr Parallels of pn: ker op Cir- 

cles parallel to the tlorizen,imagined to pa eve 
ce and Minute of the Meridian, between the Zenith 
Horizon ; a Ba FE. 

— The Parallels of Latitude or Declination are ſmall Cir- 

* cles parallel to the EquinoQtial : they are called Parallels of 

Declination in the Heavens, when applicd to the Sun or 

Stars ; but 'on the Earth are called Parallels of Latitude. 

The Latitude of a place is the Height of the Pole above 
the Horizon, or the Diſtance between the Zenith and the 
vinodtial. 


= Latitude of a Star is the Arch of a Cirele contained 


between the @entre of a Star andthe Ecliptick Line, this 
Circle making Right Angles with the Ecliptick, and is 
, © cuunted either North or Southward, according to the 
Longitude on the Earth is meaſured by an Arch of the 
Equinottial, contained between the primary or firft Meri- 
dian of that place where the Longitude is affigned to be- 
| 7 ory the Meridian of any other place, counted always 
erly. 


The Longitude of a Star, is that part of the Ecliptick, 
which is contained between Me Stars lace in the Reliptick? 
and the beginning of Aries, counting according to the ſuc- 
ceſſion of the Si | 


Altitude of the Sun or Stars is the Arch of an Azimuth, 
contained between the Centre of the Sun or Star and the 

Aſcenfion is the riſing of any Star, or any part of the 
EquipoRial above the Horizon, and Deſcenfion is the ſet- 
ting thereof. . | 

Right Aſcenſion is the number of Degrees and Minutes 
of the EquinoRtial (counted from the beginning of Aries) 
which cometh to the Meridian with the Sun or Stars, or 
with any portion of the Ecliptick. b 

Oblique Aſcenſion is an Arch of the Equinottial between 
the beginnivg of Aries and that part of the Equinettial that 

rilct 
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riſeth with the Centre of a: Star, or with any portion of 


the Ecliptick in an —_ Sphere. 

Oblique Deſcenſion is that part which ſets therewith. 

Aſcenſional Difference is an Arch of Difference between 
the Right and Oblique Aſccution or Deſcenſion. 

The Amplitude of the Sun 'is the Diſtance of the riſing 
or ſetting thereof, from the Eaſt and Welt Points of the 


Horizon. 
PROB. LJ 
To find the Syn's Beclination at any time, 


As Radius or Sine go deg. 

To Sine of the Diſtance or Longitude of the Sun from 
Ac next EquinoRtial Point 3 

So is the Sine of the Sun's greateſt Declination- 

To the Sine of the Sun's preſent Declination. 


PROB. II. 
To find the Sun's Right Aſcenſion. 


As the Radius ahh 

To the Sine of the Complement of the Sun's greateſt De- 
clination 2 

So the Tangent of the Longitude of the Sun from the 
next Equinotal Point. . 

To the Tangent of the Right Aſcenſion of the Sun- from 


the ſame Equinodtial Point. 
To find the Sun's Aſcenſional DifſtFence. 
As Radius 


To the Tangent of the Poles height z 

So the Tangent of the Sun's Declinationy 

To the Sine of the Sun's Afcenfional Di 

Which brought into Hours and Minutes, and added fo, 
or ſubtratted from the hour of fix, ſhews the Sun's riſing. 


and ſetting, 
PROBE: 


ml CH wel 2. 


Tf 
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PROBE TV. 
To find the. S\m's Amplitude. 
a As the Sine Compicment of the Poles height, 
To the Sine of the Sun's Declination z b 


So is Radius 
To the Sine of the Sun's Amplitude. 


| PROB. V. 
ns the fan's Mey Pine fron Se Mn, _—_— 
due Eaſt or Weſt. 


ks the Tangent of the Poles height, 
1 1 to the Radius; 
So the Tiingent of the Sun's Declination, 
To the Sine of the Sun's Horary diſtance from the Six, 


PROB. VI. 
To find the Altitude of the Sun, being juft Eaſt or Wef?. 
As the Sine of the Poles height, 
Is to the Radius ; 
So the Sine of the Sun's Dcclination, 


3 os 


To the Sine of the Sun's height being juſt Eaſt or Weff, _ 


PROB. VII - 
To find the Sun's Altitude at the Hour oy Six. 


As the Radins, 
OC the Sine of of the Poles height ; 
So the Sine of the Sun's Declination 3 
To the Sine of the Sun's height at the Hour of Six. 


PROB. VII. 
To find the Sun's Azimuth at the Hour of Six; 


As the Radius, 

To the Co-fine of the Poles height 3 

$o the Tangent of the Sun's Declination, 

To the Tangent of the Sun's Azimuth from the Eaſt or 
Welt at the Hour of fin, 


b exo 8s 


a" 
= 


SV. 
- 
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Ha PROB. IX: —_- 
To find the Sun's Altitude at any time of the day; 

As the Radius, DAS 0 Fa 
To the Co-tangent of the Poles heightz © © 
the hour of fix, 


© is the Sine of the Sun's Diſtance from 
To the Tangent of an Arch. —_ 
4.1 Which being ſubtrafted aut of the Sun's Diſtance from | 
| the Pole, call it the remaining Arch. 
S. As the Co-fine of the Arch found, x 
' . , = To the Co-fincof the remaining Arch 
So is the Sine of the Poles height, | 
To the Sine of the Sun's Altitude at the hour required. | 


PROB. X.,- 
To find the Hour of the Day by the Height of the Sun. 


Take the Complement of the Sun's height, the Comple- 
ment of the Latitude of the place, and the Complement of 
the Declination of the Sun, or Diſtance from elevated | 
Pole,and add theſe three Sides together, and find the Diffe- 
rence berween their half ſum the Complement of the | 
Sun's Altitude, then work | | 

'_ To.the Complement Arithinetical of the Logarithm Sines | 
of the Co-latitude and Co-declination, or Sun's Diſtance 
from the Pole, | | 
Add the Logarithm of the Sines of the half ſum and 
Difference : > ts 

Half the ſum of theſe four Logarithms is the Sine of an 
Arch, whoſe Complement being doubled, will be the Di- 
ſtance of the Sun from the Meridianz which converted 
iato Time will ſhew the Hour of the Day. 


PROB. XI.” 
To find the Azimnth by the Sun's Height. 


Takethe Complement of the Sun's Deelination or Diſtance 
from " elevated Pole, the Complement of the ons, 


A —_ 


—O— 


The 16 Cazes of a Right Angled | ? 
CO : / 
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27+ 54 


The Tivetos Caſes of an IY 


27* 54 


. i "ye" 5 7 
bt. 21 NAS 


16 Cages of a Right Angled Spherical 
C .C : | C þ 
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The Twelve C' Obi. hers 
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cal Iriangle vo 


and the Complement en gn RY 
ſides ons ee their do pgs 
fit, and at eras as oh then mor ork thus, 
To the Complement Arithmetical of the Logarithns, 
Sines-of the Go-altitude and Co-lati 
Add the Logarithm Sines of the half im aid; Difference 3 
Half the ſum of thee four Logarithms is the Sine of an 
Arch,” whoſe Complement being doubled, is the Azimuth 


defired. 
PROB, Xl. 
Having the Sun's Azjmuth and Altitude, to find the Hur, 


_ As the Sine Com of the Sun's Declination, 
To the Sine og Azimuth'; 
So the Sine Complemen 


t of the'Sut's height, 
To the Sine of f the Null 5 2 Diſtance from the Me. 


ridian.” : 7 


f Meving the Lungitude and > any "5, .to fad the 
F Right Aſcerſuon'and Declination thereof. 
| I... As the Radius 


- To the Sige of 74 Stars Longitude, from the next Equi- 
beg Point : 
So the Co-tangent of the Stars Latitude, 
"Tothe Tangent of-4 fourth Arch, 
Compare this fourth Arch with the Arch of Diſtance be- 
ween the Polcy of the Wotid hl the Ecliptick,23 4.30 ms 
d if the- Latitude and-Longitade of the Star be both of 
ne quality, that is, when the Star hath North Latitude in 
ie fix Northern Signs Y & It 93 $1, ng, or South Logitude 


ifference between thrs fourth ArE1, and the Diſfance of 
Poles 23 4. 30 min. be your hith Arch, 

But if the Longitude and- Latitude of the Star-be of con- 
ary qualities,thati 15,onc Northern ndthe other Southcrso, 
nadd this'fourth Arch to the Diſtance of the Poles 22 9. 
30 m. and the Sam thereof {hall be your fifth Arch 4 with 
which proceed, 

E 2: 3s 


the fix Southern Signs = mi © W 2, then ſhall tif - 
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2: As the Nacof the fourth Arch, 

To the Sine of the fifth Arch; 

So the Tangent of the Stars Longitude, from the next E- 
quino&al Point, 

To the Tangent of the Stars right Aſcenſion from thenext 
EquitaRial Point. 

3+. AS the Cofine of the fourth Arch, 

To the Coſine of the fifth Arch ; 

So the Sine of the Stars Latitude, 

To the Sine of the Stars Declination. 


Lajily, for Proof of your Work. 
4. As the: Cofine of the Stars Latitude, 
To the Cofine of the Stars right Afcenfion 3 


So the Cofine of the Declination, 

To the Coline of the itude, 

And thus having found the right aſcenſion and Declina- 
tion of any Star x you thay the he forrter Rules find its Am- 
plitude, its Difference cenſion, its Diſtance from the 
Meridian at any obſerv'd, od. 2bd ſo the Hour of the 


Night thereby, No firſt the time of its co to the 
South, by ſubſtra&ting the Right Aſcenſion - Sun, 
from the Right Aſccnſion of the Sfar 3 adding 360 deg. to 
the Stars Right Aſcenſion, when it is leſs chan Suns. 


” 
_ —_— . - 
hs a | IT 


CHAP. VAL 
Containing Problems of Geography. 
PROP. I 
To» find the Diſtance of any twa Places which differ only in 
Latitude, being both upon the ſame Meridian. 
F the two places are upowthe ſame fide of the Equi- 
noRtial ; ſubtra the leſſer Latitude our of the greater, 


the Remainder is the Diſtance required. 
2. If the one place be on the one ſide of the Equinodtial 


[ne IR i 


and the other on the other;Add the two Latitudes together, , 


and the ſum is the Diſtance r ed, 
a PROP. 


kc 


we Fo 


-./Pzoblems of Geography, +15 
PROP. II. 
To know the Diſtance of a $w0 Places, which differ only 


If the places are both of of ——_ under the EquinoQial, 
fubtraft ou tefler agate out of the greater, the. Remain- 
der is £ 

2, If the two plages have the fame Latitude,' and fo 
under the ſame parallel, then, 

As the Radius, / 

fo wp Coſine of therr Latitude : 
So the jine-of half their Difference of Longitude, 
To the Sine of half their Diſtance. 


PROP. HL 


Ts find the Diſtance of two places which differ both in Lon- 
gitude and Latitude, 
This Propoſition hath three Caſes. 


CASE I. 


When one place is under the Equinoial, and the other 


towards either of the Poles, Then, 
As the Radins, 
To the Coſine of their Difference of Longitude : 
So the Coſine of their Latitude, 
To the Coſine of the Diſt ance. 


CASE IL 


When both places are towards one of the Poles. Firſt, 
As the Radius, 
To the Coſine of the Difference of Langitude : 
So the Co-tangent of the leſſer Latitude, 
To the Tangent of a fourth Arch. 
' Which being ſubtracted out of the Complement of the 
| —__ Latitude, the Remainder muſt be your fifth Arch - 


As the Coſine of the fourth Arch, 
To the Coſine of the fi fer Arch : 


So the Sine of the leſſer Latitude, 
To the Cofine of the Diſtance required. 
'E 2 


ol 
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”% 
- - Wo e _ i = - 


CASE 
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CASEW. = 
when one place is res: yp North Pole, and the other *' 
towards the South Pale ; Firſt, CES, oy. | 

As the Radias, _ | £2: 

To'the Coſine of their Difference of Longitude : » 

So the Cotangent of one of the Latitudes | 

To x angent of a fourth Arch, _ © | 

Which being ſubtrated out of the ſum of the other Lati- 
tude, and+ go deg, the Remiainder is the fifth Arch ; Then, 

As'the Coſine of the fourth Arch : | 

Tothe Coſine of the Arch: . 

$9'the Sine of the Latitude firſt taken, 

To the Coſine of their Diſtante. 

By theſe Rules alſo, you may find the Diſtance of any two 
Stars, if you know thear and Latitude, or their 
Right Aſcenſion and Declinatzon,which s of good uſe wA- 
ſtronomy. | | 


How to find the Variation of the Compaſi. _ 

Y the fourth Problem of the ſeventh Chapter you ma 

find the Suns Amplitude by Calcatation, which (| call 
the ttue Amplitude.and by the Arnplitude Compal yournay 
obſerve the Suns Amplitude efther #t Sun riſing of ſetting, 
which I call the Magnetical (or Compaſs) Amplitude. If 
theſe two Amplitudes agree(which is very ſeldom, )there is 
ro Variation, but if they fo not agree, the Difference be- 
tween them being rightly accounted,is the Variatwn of the 
Compaſs. | 

Likewiſe by the Elevetith Problem of the ſeventh Chapter 

you may find the Suns Azimuth by Calculation, Which I call 
the trueAzimuth,and by the Azimuth Compaſs you may ob- 
ſerve the Suns Azimuth,either in theForenoon orAﬀernoon 
the Sun about 10 or 15 d. high.and this I call the Magneti- 
cal Azimuth. 

Note, you may ſee the. uſe of the Azimuth Compaſs, in 0b- 
ſerving the Magnetica! Azimuth or Amplitude, in 4 
uſeful Treatiſe called Pradtical Navigation. 

hh < Example, 
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. » Example, | 

Suppoſe the true Amplitude be Eaſt 32 d. Northerly,and 
Magnetical Amplitude Eaſt 27 d. Northerly, the Diffe- 
xce is $ d. which is the Variation, almoſt half a Point of 
Suppoſe the true Azimuth tobe Weſt 1 2 4.30 m.South- 
ly,and the ical to be' Weſt; 14.430 m.Northerly, 
> 4.30 to'14 4.30 mthe one being Northerly aud 
other Southerly, make the Difference between the Azi- 
mths to be 27d; and that is the Variation almoft two 

vints and gn half of the Compaſs. "2 


- "To find which way or Compaſs varies. © 
Suppefing your ſelf to look/direRtly towards the Coaſt of 
true irude of Azimuth, conſider whether the dap- | 
ica} Aiaplitude or Azimuth be towards the right. or to- 
rards the left hand 3 if it be towards the right hand the 
ariation is Weſterly, if towards the left; Eaſterly. _ 


EXAMPLE. 


Suppaſe the teue itude to be Welt 12 deg- go min. 
Southerly, and'the ical tq be 14 deg. 30 min. Nor- 
heply ; thetrif T look-towards the true Amplitude Weſt 
12 deg. 30 min., (fat about ene point) Southerly, the Mag- 
netical Amplitude 14 mg mn. Northerly is towards the 


right hand, and therefore the Variation is Weſterly 27 deg. 
Suppoſe the trac Azimuth to be W. N. W. and the Mag- 

netical 'W, BS. if you look rewards the W. N. W. then the 

W. B. S. is on your left hand and the Yatiation' is Eaſterly 

three Points. | 
But this Propotition may be performed moſt readil 

the following Inſtrument, which may he called opted 

fer ; the Deſcription whereof is here inſcrted. 


This | 


% 


This repreſents two Compaſles, the one fixed, the other 
- moveable, the fixed Compaſs may the Horizon, it 
the which the North Point and all the other Points of the 
Compaſs are fixed and immoveable. The moveable one re- 
preſents the Marriners Compaſs, in which the North Point 
and conſequently the other Pojnts are liable to Variation; 
and if the North Point-of the Marriners Compaſs lie to the 
Eaſtward of the true North in the Horizon, the Variation 
i5Eaſterlyzif it lic to theWeſtward, theVariation is Weſterly. 


| 
| 
| 
| 


Example, 
Suppoſe the true Azimuth be, as before, W. N. W. and 
the Magnetical W. B.-S. Place the W. B. S, Point of = 
| movea vic 


The 6 AS the | OS pe 

weable to the W.N.W:point of the immoveable, 

og fab at the 
is 


E, B. N. of” the immorveable, which ſhews the 
ation points a5 before. 

Suppoſe the true Amplitude S. W, and the —_—_ 
.S. W. place the W.S. W. point ofthe moveable Com- 
6 to the $, W, point of the unmoveable Compaſs, then 


the North point of the moveable ſtand at the NIN.W. 
int of the immoycable, which ſhews that the Variation 


wo points W : : 

How to Ok 0 Curſe when the Varies. 
This may be very readily performed Nays Merl In- 
nent. 


Example. 

Suppoſe the Variation be 2. points Eafterly, and the 
url os Compdlts is S. W- B.$; to' find the truce 
purſe, the Variation being allowed. 

Place the North point of the moveable Com to the 
« N. E. poinr of the immoveable,* becauſe the Variatioh 
2 points Eaſterly, thei the S. W. BS. point of the 
noveable Compaſs will fiand at the S. W. B. W. point of 
he immoveable which is the true Courſe required. 

My Courſe that I ſhould ſteer is S. E. B. E. bur the Con 

pal: varies two-points and an half Weſterly, what Courſc 
uſt I ſteer to allow the Variation ? 
Place the North point of the moveable Compaſs to N.N.W 
lf W. on the immoveable, then right againſt S, E. B.E. 
he true Courſe on the immoveable ſtands S. S. E. halfE. 
dn the moveable Compaſs, which is the Courſe you mult 
er toallow for the Variation of the Compal. 


per EET Em 
—__———— 


Jf any thing ſeem obſcure in this fmall Treatile, it being 

only an Epitome of Navigation, we refer the Reader to'a 
Book Entituled Prafical Navigation, where he may receive 
ample SatisfaQtion ; and likewiſe ſee the Uſe of moſt Iuy- 


ſiruments in Navigation. | 
| . - Several 
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| Navigation. 


With their Uſes briefly ex plaine 
m the Order following. 


T. A- Table of Meridional Parts. | 

IT. ATable of the Sur's Right Aſcenfior.. | 

II, A Table of the Right Aſcentionsand Bectitations 
the principal fixed Stats. 

IV. A Table of the Sun's Declination newly calculated. 

V. A Table of the Latitudes. and Longitudes of t| 
Principal Ports, Harbours, , Capes and 'Iflatids in 
World. 

VI. A Table of Difference of Latitude abd'Departyre fu 
the exaQt working a Traverſe. 

VIE. A Table ſhewing the firſt. Day of Mare, Epatt, 
Dominical Letter, with a Perpetual Almanack. 

VIII. A Table of the Angles which every Rurib (or Point 
of the Compaſs) maketh with the Meridian. 

IX. A Table of Sines and Tangents to every Degree ati 
Minute of the Quadrant. 

X. A Table of Ar increafing from r to 10cot; 
carefully Corretted and exaaly Printed. 
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The Uſoof the Table of Meridianal Parts < 


isTable the Meridional parts for any Degree 

Borg nal oy > na he7 yur wanna 
are I 

in the ſecond; chird, fourth, fifth, fixth 2nd ſeventh Ce- 

lamns, are every 10 Minutes of ado aanacing, 2 the 

Degree in the firſt Column,and are diſtinguiſhed with o, 10, 

c0,20.00006 ann pe umnconendy the 
-hand, idional c 

ECSEESITS of which and the fore. 


or 


E Latitude be 19 d. 10 #, to find the Meridi- 


ſt x9 d. i —_— I a zo 20'9 
in hi lun Column you will find the Meridional Parts to be 
L046, 

. Suppoſe male $6 fi the Median) Pres enfijeing ; 
"Right fade 74 4 i the firſt Column, and und 
4 in cr $O nh, 
inthe ſevcoth Column you will find 6933, which are the 
Meridional Parts required. 


The Uſe of the Table of Proportional Þ arts: 


HE Utſe of this Table is wo ad Ge Meridienat Party | 
| toevery Cinter Ef Tatitude. | 


Example. - 
Suppoſe it were required to find the Meridional Parts for 
the Latitude 29 d. x9 m. 
Firſt, find the Adridional Parts for the Latitude 29 d. 


10 M, being the next, ps rags I7, alas” 
OM $ 


s | _ "- \ A F1 D Or" | Fa x - FR n : 
\ - ; . L " | 7 0 
Was WB; 
: -_- 


find to be 1331 3 and right againſt 29 d, in the Coluton of 


Difference you will find: 11 3. with, patio eee. to the 
Table of Proportional Parts,and 1cok 11 in the firſt Column 
- utider D. which ſtands for Difference, and becauſe 19 mn. is 7 
more than ro, look under 7,at the Top of the 8th. Column, 
fo right againſt 11 and right under 7 you will find 8, which 
added to 1831, makes 1839,the Meridional Parts required. 

Suppoſe you were required to find the Meridional parts 
for the Latitude 45 d. $6 m. | ' 

The next leſs than $6 m. is go m. therefore find the Meri- 
dional Parts for 4s d. 50 m. which are 31or, and Tight a- 
gainſt 45 d. the differencein the laſt Column is x4. $6 mn. 15 
6 m. above go, therefore in the Tableof Proportional Parts 
right againſt 14 and under 6, you will find the Proportional 
Part to be 8, which added to 3101, makes 310g, the Meri- 
dional Parts requircd. 
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22 O 2 44 4 35 46 
23 o. 48] 2 4 42] 6- gof 
24 | o' 52} 2 44 4 4465 $4] 
25 o© $9] 2 $g1] 4 $6 $8 
26 0.592. $5] 4 $4 7 02 
27 1x og] 2 50 4 $8] 7 06 
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 Aurige's Right Shoulder 
ac ohh 
Brig ween - the Bagles 


| s 

| Firſt in Pegaſus wing #7 Marchab 
Beginning ofiPegaſns Leg 

| bad of Pegaſus Hine 

| Andramedes Head _— 
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Southerm) 


SY 


. | Southermoſt in Androne eden girdle ; 
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| An fouthermoſt Foot - ** 
1 4 $4) Bulls | arn nd 
Caſtor . ': 
Pollnx + 
' Bright Foot of Gemini 
| /t in the Lions Neck 
Lions Heart | 
Lions Tail 
1 Virgins Spike | 
Sothermsſt ſcale f Libre 
Northermoſt Scale of Libra 
Scorpions Forehead 
Scorpions , Heart 
Fomahant 
Whales Faw 
Orions Right Shoulder 
Orions Shoulder 
, þ Firft in Orions Bels 
ddle of Orions Belt 
| Laſt in Orions Belt 
Ortons Leſt Foot, or Regel 
- | Mouth of the great Dog,or Syrius | 
Right Fore foot of the great Doz 
Little Dogs Thigh 
| Hydras Heart 
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To know the Hour when any Star cometh upon the 
Meridian any day of the Month.” 


TheR V L FE. OO 
[rſt ſeck the Right Aſcenſion of that Star required in the 
foregoing Tables (of the Right Aſcenſion of the Stars) 
and alſo the Right Aſcenſion of the Sun for the day of the 
month, from the Right Aſcenſion of the Star ſubtraft the 
Right-Afcenſion'of the Muu but when the Right Albenſron 
0 


nu O HEM 3-3-8 


A _ EG «a. a tw 


X 4 ” nt 3” 
S, Er ts, 62/7 4 


of the Staris let thay the Right fion of the Sun, 
thenadd 24 hours thereto,and the Remainder will 

2nd if jt do exceed 12 hours, then 12 hours there» 
from, and the Remainder ſhall ſhew the hour-and Minute 
of the Stars coming upon the Meridian after midnight. 


Exanple 1. 
Upon the tenth of April I would know when the Lions 
| Heart cometh upon the Meridian, Therefore if you look 
in the Tables of Right Aſcenſion for that Star, you will find 
ittobegh. 51 m. Then look in the Tables of Right AG 
cenſion of the Sun, and right againſt the tenth' of April you 
will find the right Aſcenſion of the Sun to be 1 þ. $4. 
which ſabſtracted from the Right Aſcenſion of the Star, 
there remains 9 b. 57 m. which is the true time that the Star 
cometh to the Meridian afternoon; + 
| Example 2. 

Lpon the fifth of November, 1 defire to know when the 

Bulls Eye cometh upon the Meridian :The Right Aſcenſion 
the Tables you will find to be 4 þ. 17 m: ther 

Aſcenſion of the Sun that day is'1$ h. 23 mn. fe 
becauſe the right Aſcenſion of the Star is leſs than therig 
Aſcenfion of the Sun, I add 24 hours to the right / 
of the Star, which maketh 28 þ, 19 m. From which ſub- 
ſtra& the Right Aſcenſion of che Sun, and the Remainder is 
12h. $4 m. from which I ſabtra&t the 12 houry, and the 
Remainder is 54 minutes after Midnight, then the ſaid Star 
cometh upon the Meridian. 


And here note, That the Table of Right Aſcenſion of the 
Sun, is calculated for noon every day ; and that it doth in- 
ereaſe by about 4 minutes each day ; ſo that it may be pro- 
portioned for eyery fix hours to allow one minute for the 
time after noon, "i 
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Thoſe Places which are in South Latztude 
' are marked with the Letter S. all the 
reft are in Nerth Latitude. 
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Archang 
Cape Candemoſe 
Fox Naze 
Cape Gallant 

3 Cape Race 
Ward Kilduym 
North Cape 
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_Naſe of Norway 
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i The Streights of Gibralter 
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Cape Pulo in Sardtrja 
Cape Corſo in Corſica 
- Limpadoſa 


Malta 
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| Tant 
Weſt end of Candia 


| Eaſt end of Candia 
. | Rhodes 


Weſt end of Cyprus 
| Eaft end of Cyprus 
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"The R fide of 80 Antonio 
'} The point of St. Vincent 
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Se. Helena Nova 
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Batavia 

Flores 

Amboyna 

South ja< of Celebes 
North point of Celebes 
South pornt of Borneo 
North point þ cena 
South end 9 | 
North end of —_ 
South end of Formoſa 
North end of Formoſa 
Weſt end of Fapan 


.. North point of Japan 


Straits of Anian 
Cape Blanco 
Sir Francis Drake's Bay 
Cape St. Lucas 
Gulf of Salina 
Cape de Paſſao 
Truxilla 

Ferando 

ort $t. Cyprian 

Weſt entrance of Magellano 
Cape Horn 
Honder Iſland's 
Prince Williams Iſlands. 
States Iſlands 
Green Iſlands 
Iſlands de Ladrones 
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of Cuba _ 
| Weſt end of Cuba 


 CGreat Caimen 


| A Table of Latitude and Longitude. 
j' Ff Cape Cams 

Reſolution Iſles 

Nueen Anns Foreland 

, Cape Charles 

Prince Ruperts River 

Cape Henrietta 

Port Nelſon 

Cape Southampton 

Sea-Hoſe Pont 

Sir Dudley Digs Cape | 
Cape Walſingham N 
Cape Comfor «1 
- Cape Deſolation 

| Cape Parewel 
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Th Sea-Coaſts of 
The Northern Parts of America 
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The Uſe of the Table of Lavitade and 
Longitude of Places. 
In this Table there are twe Columns, the firſt ſhewing 


the Latitude, the ſecond the Longitude of Places.« The 
Uſes are, 


T. To find the Latitude and Longitude of any Place, 


Il 


| Example, h 
'K Of the Start on the Coaſt of England. Againſt the 
Start, in the firft Column, the Latitude is 50d. 27 m. 4 
which is North, and in the ſecond Column the Longitude | 
iS 13d. 9 m. th 


Of Cape Bena Eſperanza on the Coaſt of Guiney, p 
The Latitude -24 4. 24 m. South. | 
The Lengitude 38 10 


The Uſe of the Table, &c. 

II. Je find the Difference of Longitude" between any 
| + +. two Places. 

Take the itude of the two Places out- of the Table, 
and ſubtra@ the leſſer Longitude out of the greater, and if 
the Remainder be leſs than 180 deg. that is the Difference of 
Longitude 3 but if the Remainder be more than 180 deg. 
ſubtra& it from 360. the laſt Remainder is the Difference 
of Longitude. | | 


Is Example. 
To find the Difference of Longitude between the Lizard 


| end Cape Bens Eſperance. | 
; The tude of the Lizard is 124. 37m. 
The Longitu4s of Cape Bona Eſperanya 38 1o 
| The Difference of Longitude "28 'W 
; Wo bo 


: 2. Exgmple. | 
ef To find the-Difference of Longitude between the Lizzrd 
and the Barbadves 


The Longitude of Barbad oes 319d, 4om. 
The Longitude of the Lizard 12 37 
The firſt Remainder 307 03 


: Subtrated from 350 ©0 
The laſl Remainder being the Diff. of Loag, , 52 57 


III.” To know when the Difference of Longitude between any 
two places is Eaſterly or Weſterly. 

If the Remainder firſt found be leſs than 180 d. and you 
are to ſail to that, place which hath the greater Longitude of 
the two, your d ifference of Longitude is Eaſterly z but if 
you are to {ail to that which hath the leſs, your difterence of 
, WF Longitude is Weſterly. | 

2. If the Remainder firſt found be greater than 180 deg. 
then if you are bound to that place which hath the greater 
Longitude of the —— Difference of Longitude 1s We- 
ſterly 3 if to that which hath the leſs, your Difference of 
Longitude is Eaſtcrly. | Ah. 
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Suns Declination, 16s 1709. 
- Suns Declination, 1697, 1907, 1505, 17 s 
of fd IF May | 
S$ | |Soutk | South South = 
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1 * Suns Declination 1697; 1701, 199 
[= 1 fly | Auguſt jSeptem. Ottober |Nawem. Decem. 
S | Lenand Loi North | South | South | South 
1] ja2 is 44 14/7 24117 45123 9 
- 2I 514 45} 3 gr, 7 47148 123 1 
3 21 46{t4 27] 3 28] 8 g|18 n7j23 17 
4. 21 37,i4 8/3 $8 31 4 33/23 2 
2 . 21 -27/13' 49| 2 43 8 54118 48/23 2 
6 21 1i7jl3 3c| 2 22, 9 -I6119 3'23 2 
7 21 8113 1n3| 3 $5; © 38j19 17123 2 
8| ao $612 $2] 1 31/10 ig 32/123 2 
9 20 gg[12 321 1 6.10 21[i9 47/23 2 
10 20 34j12 121] 0 45110 43,12 59/23 3 
Ic) f20 aaſtr 52] 0 -231x _ 420 12/23 3 
[2 20 1noltT 3ifo0u. 2/01 25 20 25.23 2 
13]. [ig 57: mo 26481 47/29 37/23 2 
I4 Is g4$ji0 gol © 49,72 —- -49 23 2 
rs | f19 23 Io ago 1 Of 28;20 2 2 
16 Is igjlog. & 1 36:12 49/21 12jſ23 2 
17] ts $9 47] 1 $93 g2t 2323 
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9] 18 369 4/2 45} 3 4921 43]23 
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28 116 14} $5 4s] 5 16116 38/22 $53]22 18 
29] Js $7] s 22] 38116 $522 5522 1 
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| 31 15 22'4 37 17 29) las $2 
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| Suns Declination, 1698, 15702, 15706, 1710. | 
| | Fanuary) Februa.| Marci | April | - May L. WS.Y  Fune 
Soutk; | South | South | North | North | North | 
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The Uſe af the Table, &c: 
The Uſe of the Table of the Suns Declination. 


Ef is ng go ma een ene 
years 1697, 1698, (Fc: to 1712 cad wee -_ 
Hitinguiſhed in the Title of the Table, into the firſt, the 
ſecond, third, and the Leap-year. 

© In every Page of this Table there are ſeven Colutnns, in 
the firſt are the days of the Month, and in the other fix the 
Nonths of the year, The Declination is diſtinguiſhed by the 
Title of North and South at the head of the Table, and 
likewiſe againſt 10th. of March is ( Nor.) for North, and 
againſt the r2th., or 13th. of September 15 (Sou.) for South 
Declination,becauſe about the 10th of March the Declination 
is changed from South to North, and about the reth or 13th 
of September from North to South. 


EXAMPLE. 
Ts find the Suns Declination May 10. at Noon, 1697. 
Turn over the Table till yob find the year 1697, which 
you will figd to be the firſt after Leap-year, and againſt the 
zoth day and under the Month of May, you will find the 
Declination to be 20 d. 13 m. North. | , 


Tofind the "Suns Declination Otob. 22. at Noon, 1900; 


_ 


_ Turn over the Table till you find the year 1700, which 
you will find to be Leap-year, and againſt the 22th day,and 
ander the Month OZober, you will find the Suns Declination 


Nate that in t he Leap-Tear February bath 29 days; 
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The Ufe of the Table of the Difference of Latituk 
F | and arture. 


H 15S Table on each Page contains ten Columns, in 
the two outmoſt Columns of each page ſtands the 
word Diſtance, it begins on the left hand page at 1, and is 
continued to 30,and on the _=_ hand page it begins at 31, 
and is continued to 60; in theſe Columns you muſt fi 
your Diſtance ſailed: the other Columns of cach page are di- 
ſtinguiſhed by the Points and quarter Points of the Cempaſ- 
ſes, beginning at 4 Point, and | 
and ſo increaſing to 4 Points at the head of the Table, and 
beginning at 4 Points and increaſing backward to 7 Points 
at the foot of the Tablezevery quarter Point containing two 
Columns, diſtinguiſhed by the words Lat. agd Dep. jigni- 
fying the Difference of Latitude and Departure, at the head 
and foot of the Table. 


The chief Uſe of this Table is this, the Courſe and Diſtance 
being given, to find the Diff. Lat. and Departure. 


EXAMPLE, | 
A Ship ſails S. E. by S. ZE. 57 m. or miles, I demand the 
Difference of Latitude and Departure. 


Note, your Courſe muſt always be accounted from the 


Courſe 1s Northerly or Southerly. 

So your - Courſe. being S, E. by S.ZE.itis 3 Points $ 
from the South towards the Eaſt,and therefore your Diffe- 
rence of Latitude is Southerly and your Departure Eaſterly, 
Tarn to the Table of Difference of Latitude and Departure, 
and took for 3 Points 4, which you will find at the head of 
the Table, then look for your Diſtance 57 in the Column of 
Diftance, which you will find upon the right hand page, 
then right againſt 57 miles in the Diſtance, and under 
3 Points + the Courſe under Lat. your Dift.Lat. is 44.2 and 
under Dep. your Deprrture. 36 2, that is, your Diff. Lat. is 


44 


Point, + Point, x Point, , 


North or South Poiot of the Compaſs, according as your . 


The Ule of the Table, &. —__ 
44 miles and 2 tenths of a mile,and yqurDeparture 36 miles 


and 2 tenths. 
A Shiy fait RW. by w.2W "ER 1 de 
A Ship fails N. W. by W. 5 W. 45 Leagues, F demand 
the Differente of Latitude and D . 

TheCourſe is $ Points + from theNorth toward theWeff, 
therefore your Diff. Lats northerly, and your ax got 
Weſterly : look for F Points Z which you will at the 
foot of the Table, and 45 your Diſtance on the right. hand 
page,then right againſt 45 and over $5 Points 2 you will find. 
your png 4: ev _—__ at the foot of the Table, 
to be 23 leagues 6 tenths, your Departure over the 
word Dep. to be 39 leagues and 4 tenths of a league. 


II, How to make a Traverſe by the Tables of the Difference 
of Latitude and Departure. d 

Example. Suppoſe a Ship ſail upon her dire? Courſe N. W. 
z W. $0 miles or min. but then by reaſon of contrary 
winds (allowing Lee way) ſails N. N, E. 4 E. 20 mites, 
and S. W. 4 W. 27 miles, and thenN. N. W. 3 W. 22m 
and W, N, W, 3 W. 25 ml. to find Diff. Lat. and Dep. 
Make a Table of fix Coluning as here underneath, in the 

tw9 firſt Columns inſert -your Courſe and Diſtance, 


The Traverſe Table 


— __ 


Diſtans|.N. 8. 
Courſe Sailed. miles. |Diff. Lat. | 
WW. go [31 7 
N.N.E.3E. 20 "7 6 
S,W.,2W.. 27 17 2 
| N.N. W.2W. 22 |199 
_W.N. W. 2 W- 25 j0&© - _— 
Pry 75 2[17 2109 4/93 3 
I7 2 O9 
158 'of Departure. [83 9 


- The Uſe of the Table, $&c. 
| ture find your Difference of Latitude andDeparture for your 


; it in their proper Columns, that is, if your Courſe is 
the North and the Eaſt, place your Difference of 
Latitude in the Nozth Column and- your Departure in the 


piit your Difference of Latitude 1a the North Column, and 
your Departure in the Weſt. If it is between the South 


lumn and your Departure in the Eaſt. If it is between the 
South and the Weſt,your Difference ofLatitude in the South 
Column and your Departure in the-Weſt. 

If the Ship fails diredly North or direftly South, ſhe only 
makes Differetice of Latitude,which 15 Northerly or Souther- 
ly according to the Courſe ; and if ſhe fail dire&ly Eaſt or 


ference of Latitude and Departure in their proper Columns 
» of North, South, Eaſt and Weſt, as you ſce in the forego- 
wg Table ; the ſum of the North "Column is 955.2, of the 


| greateſt,and ſubtra@ the leaſt therefrom,and fo likewiſe of 
Is the Eaſt and Weſt Columns. So in the fore ſaid Table the 


15 53.0, which is the Difference of Latitude Northerly, and 
the Eaſt Column ſubtrated from the Weſt, the Remainder 
5 33.9, which is the Departure Weſterly, which was requi- 
red to be found. 


Then by the Table of Difference of Latitude and Depar-:| 


Eaſt, If your Courſe is between the North and the Weſt, 


and the Eaſt,.your Difference of Latitudein the South Co-- 


South Column ſubtrated from the North, the Remeinder 


ſeveral Courſes and Diſtances by the former direRions, and © 


Weſt, ſhe only. makes Departure, which is Eaſterly or Weſt- | 
erly according to the Courſe. Having thus placed your Dit- | 


South 17. 2, of the Eaſt 9.4, and of- the Weſt 93.3, then ' 
conſider. the Sum of the North and South Columns which is' | 
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1695 
169 

1697 
1698 
1699 


a Table 
March | 


Fir 
March. 


Friday 
Sunday' 
— | 


Welneltay 


1700] 
1701 
1702 


{of the 5 we firſt day "A 
ce Epatt, Dominical Letter, % 
Sunday in Lens, Fer and wen ſor 20 


April 14ſJune” 
April 
8!March 2c 


ay 
E1 May 25 


- Perpetual Almanack. 


Days of the Month the ſame day of theWeek as the firſt of March- 


OCLu_— ————_ XX non 


- 


- Varch I 8 | 15 29 November 
.. Auguſt 21 o[15 [2 23 | 20 Auguſt © 

vay $4 4 10 | 17 | 24 | 31 | January 
. October 4 11 | 18 24 o0 | -OfQtober yy 
April s [12 | 19 26 | co | July | 
_ September RF 4 13] 20 27 [oo December | 

June nll 28 | — — 


T*_ 
% 


The Uſe of this Almanatk, 


the firſt of March falls on i any of thoſe years, which 
ing known you may readily find any day of the Week or 
Month throughout the year. 
| EXAMPLE. © 
If you would know what day of the Week the 7 of Fune 

is 1696. Having ſeen by the Table that the firſt of March 
is Sunda ok the Dome ol os Almanack wow a- 
gainſt : wi 7, 14, 21, 28. days 
of that Month Log Sundays. Again, if os would know 


what day of the Month the third Sunday in May 1697 is; | 


that year the firſt of March falling on Monday, in 
the Column of the Almanack even RU Athy | Rad the (e- 
cond Mmday of that Month to be the 1ofb day, and- the 
"third Sund4y tobe the 16th. 
Nate, In this Conpenths the Tear begins the firft of 
March, and ends the laft of February. 


The Brief Uſe of the Table of Logarithms for 
Numbers, and of the Logarithmical_ Sines and 
Tangents. - 

1. The Uſe of Logarithms for Nambers. 
T HIS Table contains the Logarithms of Numbers, in- 
creaſing in their natural Order, from 1 to 10006; e- 
very page containing 100 Logarithms, marked at top with 

FOO, 200, 09, Cc. and their uſe 15 | 
1. 4 Number being given, to find the Logarithm thereta. 

_ Suppoſe the given Number were 229, To find the Loga- 
rithm thereto. 

Upon the page marked with 200, under ( Num. ) 
at the Top/of the Page, look for the Number 229, 
and in the next adjoyning Column under ( Logarithy ) is 
2-3598355z Whichis the Logarithm ſought. 

Suppoſe you were to find the Logarithm of 1499. 

In the page marked with 1 400, under (Num.) you will 
fd the Number 1497, and in the adjoyning Column under 
(Logarithm) 3.1752218, the Logarithm ſought, 


2, A 


Byaei former Table you-may ſee what of the Week | 


A Aa At CG nHA7 


: 
b 


The Ul of. the Table of Logarithms; 


2. A Logarithm being given, to find the Numbers 
mn the given 


corr ng+ 
thm were 2.981 2655, to find 
the Number anſweri ay. £:ouy | « Et 


Run down the Columns under (Logarithm) and in the 
Page marked with goo, you will find this ithm, and 
the —_— anſwering thereto is 958, which was re- 
quired. 
Suppoſe the Logarithm given were 3.10185s2, to find 
the Number anſwering thereto. . 

Look down thoſe Columns of Logarithms that vexin 
with 3. and in the Page marked with 1200, you 
the neareſt Logarithm thereto to be 3. 101747 i, and the 
Number anſwering thereto to be 1264, which was required, 


It. The;UVſe of the Table of Logarithmical 
Sines and Tangents, 
T HIS Table contains the Lagarithmical Sines and. 
Tangents of every Degree and Minute of the Qua- 
drant, and their uſe is, s 
1. To- find the Sine or Tangent of any Degree 

f the Degree be leſs than 45 your Sine of Tang, is found 

If the Degree 4s your Sine or Tang, 15 fou 
in which are Aiſtipguiſhed by the words(Sine} 
(Tangent) at the Head of. the Table : but if the Degrees 
exceed 45, then your Sine or Tangent is found in tt 
Columns which are diſtinguiſhed with the word (Szne_) 
(Tang.) at the Foot of _ _ : . p 

Suppoſe you were to Log. Sine or Tangent © 
32 d, — my Look for 32 &. at the Head of the Table, 
and upon the left hand page-in the Column of Minutes un- 
der the word (Min.) you find 12 m. and againſt 12 m. 
and under (Sine) at the head of the Table, you ſhall find 
9.7266264, which is the Log. Sine of 32 d. 12 m. and un- 
or (Hg you have g.7991569, the Log. Tangent of 
32d. 12 m. | ; 

Suppoſe you were to find the Log, Sine or Tang. of 37 d. 
47m. Turnto 374. at the head of the Table, and —_— 


- The Uſe of the Table of | 
the right hand (becauſe the Minutes exceed 30) in 
. the Column of Minutes: under (Min.) you muſt look for 
$7 ». and againſt 47 m7. and under (Sine) at the head of the 
Table you will find 9.79872317, the Sine of 37 d. 47m. and 
again 47, and under (Tang.) you will find 9.8894214, 
the Tangent of 35 d. 47 m. 7 
-_ Suppoſe you .were to find the Log. Sine or Tangent of 
64d.15m. Turn to 64 d. at the foot of the Table and 
-upon the right hand page im the Column of Minutes, over 
the word (Min) look upwards for 15. m. agaialt 1 5 m, and! 
over(Sine)at the Faot of the Table you will and 9.9 54 5793, 
the Sine of 64 d. 15 vi. and againſt 15 m. and over (Tang) 
you will find 109315443 the Tangent of 64 d. 15. n. 

Suppoſe you were to find the Log. Sine or Tangent of 
78 4.45 m. Turn to 78 &, at the;Foot of the. Table. and 
upon the left hand {becauſe the Minutes exceed 30) in the 
Column of Minutes over ( Min._) look for 45 m. againſt 45, : 
and over (Sine_) you find the Sine of 78 d. 45 m. tobe 
949915739, and the Tangent in the ſame Line over (Tang,) 
to be 10.7013382, 

2. A Logarithmical Sine or. Tangent being given, to find 
| the Degrees and Minites anſwering thereto. 

This is but the Converſe of the former, but that you may 
the more readily turn to the Degree and Minute take this 
brief DireQion. 

If it be a Sine, and the five firſt Figures leſs then 5.8494, 
or a Tangent leſs than Radius, or 10.0000000, then it 154 
Sine or Tangent of lefs than 45 4.and is tq be ſought in thoſe 
Columns difſinguiſhed with (Sine) (Tang.) at the Head of 
the Table 3. but ifthe Sine or Tangent exceed theſe reſpe- 
ftive Numbers, then the Degrees anfwering thereto are more 
than 45, and they are to be found in thoſe Columns diſtin- 
guiſhed by (Sine ) ( Tang.) at the Foot of the Table. 

Suppoſe you were to find the Degrees and Minutes cor- 
reſponding to this Sine 9.7035329. this being leſs than 45 
I run over the Columns of Sines, diſtinguiſhed by (S:me_) ac 


= Top, and under 30 4, and againſt 21 n. I find the givei 
ine, | 


Suppole 


Logarithmical ines and Tangents, 

Suppoſ& EF were to fin the Degree and Minute correſ- 
ponding to this Tangent 10.3852939, this bei ter 
than 45 CI run over the Columns of Tangents,diſtiaguiſhed 
by (Tang. at the Foot of the Table, and over 67 d. 39 m. 

1. Note, If you are to find the Sine or Tangerit of any 
Number of. Degrees or Minutes exceeding 90. As Suppoſe 
you were to find the Tangent of 147 d. 39 m. ſubtratt 
127 d. 39 m. from 180 4. om. and find the Tangent of 
the Remainder, viz. the Tangent 52 d. 21 m. which 1s alſo 
the Tangent 127 4. 39 m. as was required. 

2. Note, That if it be required to find the Sine Comple- 
ment or Tangent Complement of any Degree and. Minute 
les than go d. you mult look the Degrees and Minutes, as is 
before direfted, and under (Sine Complement) or (Tangent 
Couplement) at the Head of the Table 3 if your Degree be 
leſs than 45 &. or over (Sine Complement) or (Tangent Com- 
plement) at the Foot of the Table, if your Degree exceeds 
45, you will find againſt the reſpeftive Minates, the Sine 
Complement or Tangent Complement required. 

Suppoſe it were required to find the Sine Complement 
or Tangent Complement of 35 d. 49 m. Turn to 36 d. at 
the Head of the Table, and under (Sine Complement) and 
right againſt 49 m. you will find 9.9033923, and under 
Tangent Complement) 10.1257796, which js the Sine Com- 

lement or Tangent Complement required. 


To find readily the Complement Arithmetical of a Logarithm. 

The Complement Arithmerical of a Logarithm is the Rehdue of that Co- 
garithm to 10,0000000, Or to 20.0000c009, as the Complement Arirhme- 
tial of 9.9198464 is 00801536, for It you ſubrraft 9.91 98464 frota 
10.0000000, the Remainder is 00*01536 ; but a reader way is rhis, 
take the Refidue or Remainder of the firſt hgure 10-9, and fo of the reit, 
nril you come t5 the laſt Bignre, which rake unto 10; thus to take the 
Complement Arithmetical of 9.9198464, for 9 pur o,for 9,0, tor 1, $, for 
9,0, for $8, 1, for 4, 5, for 6, 2, for 4 (thelait Figure) 6 ; and fo [ have 
ooo1 536; the Complement Arithmetical as before. If there be 2 Figures 
before the full point, as 10. ct. 12. er 13, you muſt then reje& the fuſt 
Fipure, and take the Complement Arithmetical of the orher as before, as 
lappoſe you were to find the Complement Aricthmetical of 1 © 96« 24 $0, re- 
kb the firſt x, then for o write 9, fors, ©, for 5, 3, for 5, 4, for 2, 7, for 
& 5, for. 8, 2, being the laſt Figure is'o, and then the © is the laſt place, ww 
te Complement Arichmerical is 9.03475 30. 
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APPENDIX: 


The Ule of the Groſs-faf , 
| Quadrant and NoGurnal, 


NAVIGATION. 


Lt 


n R = 
Vo a-— —— _ ” 


The Deſcription and Uſe of the Crols-ſtaff, 
or- Fore-ſtafi. 


| HE Croſ5-ſtaff confrſts of a Staff and three Croſſes 
uſually, the ſhorteſt iscalled the Ten Croſs, and be- 
longs to that ſide of the Staff where the Divifons 
begin at aboat 2 4. and end at 10d. this Croſs is ſupplied 
by the Breadth of the 3o Croſs,the next longer iz called the 
$© Crofs, aad belongs to that fide where the Diviſion began, 
at 10 &. and end at 30, and is called the 30 Sige, The 
- iext longer is called the 60 Greſs, and belongs to that fide 
where the Diviſions begin at 20 d. and cnd at.60, and r 
called the 5o Sides The longeſt Crofs is callcd the go Croſe, 
ind belongs to that ſide where the Divition begins at 33 4 
int ends at go, and is called _ go Side of tne Staffs. , 


The 
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Uiſe of the Crols-ltaFf. 


The Uſe of this Crofs-ftaff is to obſerve the Meridian Al- 
titnde of the Sun or Stars, and the 10,30,50, and go Croſer 
are to be uſed according as the Meridional Altitudeis greater 
or lef, that is, if it be leſs than 10 d. uſe the 10 Croſs, if 
leſs than 3o d. the 3o Croſs, if lefs than 60 d. the 6o Croſs; 

Pit if greater the go Croſs, | | 

The manner to old the Staff in time of Obſervation is 
thus, place the flat end of the Staff to the out-fide of you 

Eye, as near as you can, not to hinder your Sight,and look 
at the upper end of the Croſs for the Sun or Star,and at the 
lower end of the Horizon z but if you ſce the Sbte inſtead df 
the Horizon, draw the Croſs a little nearer your Eye, but il 

you ſee the Sea inſtead of the Horizon, put the Cros a little 
farther from your Eye, and ſo continue removing the Croſs 
until you ſee exaftly the Sun or Star by.the Top of the Croſs, 

and the Horizon by the Lower end thereof. The Deg, ant MW 
Min. cut by the inner Edge of the Croſs, upon the fide of the 
Staff peculiar to the Croſs you uſe, 15 the preſent Altitude df 

the Sun or Star; but it being the Meridian or greateſt Alts. 

which you are to find, you muſt continue your Obſervation 


- The Ule of the Quadzant, _. 
45 long as you find the Altitude increaſe, (till drawing the 
os nearer ro your Eye ; but when you perceive the Alti- 
is diminiſhed, defiſt your Obſervation, and do not alter 
your Croſs to remove it backward from your Eye, but as the 
Croſs ſtands, count the deg. and min. on the fide proper to 
the Croſs, which gives the Meridian Altitude require1, and 
the Meridian Altitude fubtrafted from go d. oo m. givesthe 
Zenith Diſtance. | 
And hence to find the Latitude of the Place of Obſervation, 
ſhall be ſhewn after the Uſe of the Quadrant. 


D——_— 


The Deſcription and Uſe of the Sea-Quadrant, 


- was 


Suns Altitude at Sea, it confifts of three Vanes and 

= two Arches, they are called the Adrizon Vane at A, 
the Shadow Vane at'B, the Sight Vane at C, the 60 Arch d e, 
and the 30 Arch FG, The 60 - is divided into 60 = 
2 


f by Inſtrument is very convenient for to take the 
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Lhe Uſe of the Nuadzant. | 
by every s, and ſometimes by every fingle degree, the 29 
Arch is divided to every degree and 10 min. and alſo into z 
min by Diagonal Lines. | | 
To obſerye with this Inſtrument, you muſt look through 
the ſmall hole in the ſight Vane, and fo raiſe or depreſs yaur 
Nuadrant,until the Shadow of the upper Edge of the Shadows 
Pane falt upon the upper Edge of the Slit in the Horizon-Vane, 
and at the ſame time looking through the Slit in the Hori 
ton-V ane, the "upper Edge of the Slt ox by- the Horizon; 
but if inſtead of the Horizon you ſee the Water, then re- 
move your Sight-Vane a little lower, but if inſtead of the 
Harizon you ſee the Shie, then remove your Sight-Vane a 
little highcr,and ſocontinue removing your Sight ane,until 
(the 5bagae falling in his due place) you exattly ſee the He- 
rizon by the apper Edge of the Slit in the Horizon-Vane ; then 
look upon the Sight-Vane, and ſee how many Degrees and 
Minutes are cut by the Edge that anſwers to the jmall hole, . 
'to which add the Degrees that are cut by the upper Edge q 
the ſhadow-Van:, the Sum is the Suns Zenith Diffance, whi 
if you ſubtraft from go deg. the Remainder is the Suns pre- 
fent_Altitude : But to find the Suns Meridian or greatef 
Altitude,you muſt continue your Qbſervationas long as you 
ſee the Altitude increaſe, by removing your ſight-Vane lower, 
but when you perceive the Altitude to lefſen,do not remove 
Four ſzzht-Vang higher,but leave off obſerving for that time, 
_ and counting ybur Degrees cut by the ſhadow-fight-Vanes as 
before direfted, the Sum will give you the Suns Zenith 


Diſtance, and that fſubſtratted from go degrees gives the 
Suns Meridian Altitude. 
j | 4 


| Tho-Uſe of fhe Quadzant. 


s to find the Latitude of a Place by Obſervation 
Fu | Le: the Suns Meridian Altitude. 


OU muſt firft find the Sun's Zenith Diftanee by the | 

Croſs-ſtaff- or Quadrant , as you was direfted, and | 
then find the Sun's Declination for the day you obſerve in, 
by the Table of the Sun's Beclination aforegoing, and thereby . 
you may find the Lat. of the Place by the follewing Rules, | 


Rudes for North Latitude. 


I I the Sun's Declination be South, ſubtra## the Declination 
from the Zenith Diflance, the Remainder is the Latitude 
of the Place. 


Example. 
Oflgber 10.1698. the Sun's Zenith Diſtance is 59 d, 96m. 
and the Sun's Declination 10d. 38 m, South, to find the 
Latitude of the Place. | F 
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The Zenith Diſtance $94. 06m. 
The Declination ſubtrated zo 38 
The Latitude 15 481: 

V 


Il. If the Sun's Declination be North, add the Sun's Decling- 
tion to the Zenith Diſtance, the Sum i the Latitude of the 
* Place, | 
Il. f the Sun's Declination be North, and the Sun to the 
Northward, ſubtra# the Zenith - ax from the Declina- 
tion, the Remainder 1s the L atitude. | 
1, Example. 
aly 20. 1699. The Sun's Zenith Diſtance is 38 d. 12 m. 
and the Sun's Declination 18 d. 29 m. North, to find the 
Latitude of the Place. 


The Zenith Diſtance 38 d. 12m. 
The Declination added 18 29 
The Latitude 56 41 


2. Example. 


The Uo of the Quadzant. | 


2. 


Fun? 29. 1700, The Sun's Zenith is 32 d. 42 mM. and the * 


Declination 22 d. 19 m. North, the Sun being North at 
Noon, © find the Latitude of the Place. 


The Þeclination 224, 11m, 
The Zeaith Diſtance ſubtrafted 257 06 
The Latitude + -, 


Rules for the South Latitude. 


IL If the Declination be North, ſubtra&# the Declination from 
Zenith Diſtance, the Remaander is the_ Latitude of the 
Place. 
Example. 


Aug? x 4.1697, The Sun's Zenith Diſtance is 38 &. 17 


and the Declination 10 d. go m. North, to find the Latitude 
of the Place, 


The Zenith Diſtance 33 d. 17. 
The Declination ſubtrat& Io . $0” 
The Latirude 27; 37 


H. If the Declination be South, add the Declination to the 
Zenith Diftance, the Sumis the Latitude of the Place. 

Hi. If the Suns Declination be South, and the Sun ta the Soutl- 
ward, ſubtraf# the Zenith Diſtance from the Decltnatin, 
the Remainder is the Latitude. 


1. Example. 


Decemb. 22.1698.The Sun's Zenith Diſtance 1s 12 &. 37 m. 
and the Sun's Declination 23 4. oo m.South, to find the La- 
titude of the Place. . 


The Zenith Diſtance _ 12d, 37 
The Declination added 23 ©0 
The Latitude "0; Bs 


2. Example 


1- 


' 


| The Ule of the Nnadzanf. 
2. Example. 
Decemb.22.1698:The Sun's Zenith Diſtance is 12 d. 27 m. 


the Declination 23d. 00m. South, the Sun being South at 
Noon, to find the Latitude of the Place. | 


The Decltnation 23 4. 00m. 
The Zenith Diſtance ſubtracted 12 37 
The Latitude . 10" 23 


Note 1. That if the Sun have no Declination, the Zenith 
Diſtance is the Latitude of the Place, and if the Sun be 
North at Noon, the Latitude is Northerly 3 1t South at 
Noon, Southerly. —_ 


Note 2. That if the Sun be in your Zenith, then the 
Sun's Declination is the Laritude of the Place, and if the 
Declination be Southerſy, your Latitude is Southerly ; but 
if the Declination be Northerly, then your Latytude is 
Northerly. 


Note 3. That if you obſerve any of the frxed Stars upon 
the ſame ſide of the Meridian, as you obſerve the Sun at 
Noon, the Rules are the ſame for the Stars as for the Sun 
before delivered. k 
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The Deſcription and Uſe of the Notturnal. 


His Inſtrument conſiſts of three parts." The firſt and 
immoveable part,to which there is a handle to hold 

it by in time of Obſervation 3 upon the fore-fide of which, 
in the outermoſt Circle, are the days of the 'Month, and 


upon the innermoſt twice 12 hours divided into quarters 3 


on the back-fide are the 32 Points of the Compaſs, and 


againſt them the correſponding Degrees and —_— bo 
aaded 


6 ah wr os 
The Uſe of the Nodurnal- ' 
added or ſubtratted to or ow the height of the Pole-Stzr, 
to find the height of the Pole or Latitude of the Place. 
The fecond or middle part, contains two Cireles and { 
fmaall Index, and ſometimes two ſmall Indexes. The outer. 
moſt Circle is divided into 2g days and an half, being the 
Moon's Age, and the innermoſt into twice 12 hours, being 
the Moon's Southing correſponding with her Age. 

- Noturnals are commonly of two forts, thoſe for the 
Great Bear having February at the top, and ti:9ſe for the 
Little Beaf having April ; - but ſometimes one Neeturng 
ſerves for the guards of both Bears, having two fmall [n- 
dexes, one marked with G. B.. for the Great Bear, and the 
other with L. B. for the Little Bear, which are to be fet to 
the day of the Month. x __ 

The Third and uppermoſt part is a long Index,the innet- 
moſt Edge of which (reſpe&ing the Centre) is to cut the 
guards of the Great or Little Bear in time of Obſervation. 

To uſe the No#urnal, place the Index on the middle part 

to the day of the Month, hold the Inſtrument .upright at 
ſome diſtance from the Eye, till you ſee the Pole-Star thro 
the hoſe in the Centre of the Nournal ; then turn the edge 
of the long Index to the guards (for which the Nodurnal 
was made) either of the Great, or Little Bear, on the back- 
fide the Index, ſhews the Poſition of the Guards, commonly 
called the Point of the Compaſs, and alſo the correſponding 
Degrees and Minutes to be added of ſubtrated ro or” from 
the height of the Pole-Star, (found at the ſame time by the 
Croſs-faff) to find the height of the Pole. Alſo the long In- 
dex on the fore-ſide,cuts on the middle _ of theNo&urnal 
the hour of the Night, which is little better than a gucb, 
and nor fo be relied on; 
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| Artificial Re nd Tangents 


To every 


* Die and Minute 
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-” The Common Radins being 10.0000008.. 


LONDON: 


- Printed for Rich, Mount, at the Poſtern 


on Tower-hill, 1698. 
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7-94084 1919. 99998 
1-95 $081519-999982 
7-96886 989-999 98 1 


9.99998 


3 [3.031919519-9999748 
3.043500919-999973 
8.06478 1419-9999721 


Sine 


6 
© 


17-9408 58 [2.059416 
7-9$50996|12.0449004 


7-9822534|12.0177466 
17-995219 12.0047808 
8.00978092111.9921908 


7-9688886|12.0311114|28 


— 
8.902004451 I-9799555 
8.0319446|11-96805 54 
8.043527 


[1.9341943 


11.9564720}22 
11.94$1906}21þ 


23 


8.086997 


O11 1.91390Zc 


5918-2345 56819"9999350 
8.241855 319-9999338 


8.097217 
8.116963 


11-9234694h\1 


11-90279 28j1 


8.107202 11-892997 $11 
11-38830366}1 


8.126509 1 
8.135851]; 18641490 
8.1449956|11.85500 

8.1539516|1 1.846048 


$734901{1 


8.1627267|111.8372733|1 


.1797626|r 1.820237 
.18380364111.8119636 
1961556 


.2119526|11.7880474 
8.2196408|11.7803592 
3.2271953|11.772804 
. 2346208|11.76 5379 
8.2419215|11.758078 
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32/8-4274611[9-9998445] [3.4275 £761r- $7238 24128 
3318-4321 $5119-9998411] 18-4323150|tt-567585c[27 
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5]9.277991119-9920445] [5-2859455/10.7140534] 4 
$719:278644$[9-9920201] [9+ 2855245 1047133755] 3 
$819.2792970]9-99199565] [9-2373014 10.7126985] 2 
$918-2799484159-9919711] [9 287977 310.7120227] x 
5019.2805988[9.9919466] [9-288652310.7113477] © 
A... Sine C La ord | Tang. 2 
79 Degrees. B 4 Is 


_ Sine 


9.2812483 
9.2818567 
9.232544 
9.283190 
9.2833359 
9.2844802 
9.2851237 
9.2857661 


\O COA our > DO "TITomny 


9.287048c 


9.2875875 
9.288326C 
9.2885636 
9.2856001 
9-290235] 
1619.248704 
I7}9.2915040 
9.292136" 
19 9.2927685 

9.2933995 
9.2940291 
9.2946580 
$-295285- 
9.29 5ST 25 
9.296 5390 
9.2971641 
9-2977883 
9+2984116 
9-2590335 
9-2596553 


; Sine 
Comrnlement: 


9. 2805988[2-9919466 


99919220 
9.9918974 
9.9918727 


519-991848c 


9.9918233 


9.9917986 
9.9917737 


.9917240 
9.9916991 
949916741 
9:9916492 
9.9915241 
9-991 5990 
9.99I5739 
949915488 
9-9915236 
3-9914984 
9.9G I 4731 
9-9914478 


9:9913971 
5-991371” 
9.9913462 
9.9613207 


9-991295$2 
9.99 12696 
9+9912440 
9.9912184 
9.9911927 


| Sine 


Sine 


99917489] . [9:2949172]12-7059 


9:2864075P 


9.9914225| 


L0.7113477(6 
9.289326 3110-7 106737]55 
9.2899993110-7100009| 
9-2906713 as > yo 
9.291 3424|10-7086576 
9.2920126]10.7079874 
9.2926819110-7073183 
9-2933500 070098 
28 


9-29468361]10.7053164 
9.2953489110.7045 511 
9.2960134|10-7939866 
9-2966769110-7033231148 
92973395 10,7026605|47 
9.2980011110.7019989 


9.2986618]10-7013382]4 5 


9-2999804[19-7000196143 
9.300638 3]19-6993617142 
9-3012954119-5587046[41 
9.3019514112.5980486140 
9.3026066]10-869739 34139 
9.303260g]10-6967391138 
9.2039143 10-5g608 57 27) 
9.304 5667110-5954333]35 
5-2052183110.6947817135 


| *omplement 


_ — w—  _  - 


- | Degrees: 


—_——Cn\li 


———_—— 
th... AMS. 


w— 


__11 Degrees. 


: * Mad.” ; . - 
Sine -omplement Tang. So. 
3<[2-299655319-9911927] [9-3084626|1c.591 537436 
3'13-3090275819-991167c 9.3091c88 :oGoolom 2p 
3:|3 30089 53199911412] [6-3097541110.6902455þ28 
53 I 3oISI4Cg 9gIITS4 9.310398 5 10.68 5015 x 
35 3.302748 5 9.59 10637} [9+3116848 pr odds - 
35[9-3033544|-.9910373] [9.3123266\10.6876 EF 
37 9+303979 2+99IOIL9 C.312p67ghodfb5o3e aq 
38 3:3045934|9-990g255 543136096 wg 325123 
35 44 ces 9.9909598] [19-3142468[10 poo. by 

4© «JO I GQ 4 = : 
nerd Mar oo 
(46; 319-9909077 31 oO Gaarmallc 
root oroteny Patra toan3h;at 
439-3976 50 «9908553 2.31679 5c ang” + = 
449-3082590p 9998291] [23174295 ny res 
nn 9.31 80540[t0.68 193601 
R 3%9-9907766| [5.3186972 | ia 
14719-310075819.9907502 4a ants ws ts 
48/9.3105849/9-9507239| |g +; 10.680670g|13 
4919-311289219-9506574 $8 and durongen.: or 
500.211892619.99067 $320591810.6794082j11 
Fe yt nn ep 9.3212216110,6787784[1© 
-312495119-9505 TIE IEICE 
$219-2r20o885.290618: 4-009 10.6781494] 5 
$3/9-3136976(9-9905914] [5.32 _ 10.577 5212 8 
s $19+990594 94-3237 327110557526 6 
9-31 489659:9995902 Ih amps 
$5/9-315 ; gl [8 a 
157 4 99-1. .4 : bak 93245832106) 50168] 4 
58[9.3166885!9.5904 58c *: 3110.6743927] 3 
Þ + 4580 0s p . 
5919-21728429:5 5904312 $9 es. 10.6737699] A - 
50[9.3178789'9.09040 3253 5256110.6731471] 1 
"F< WEE ng ——- (0.5725255] © 
_ | Comvlement Sine | beige rs Tang. & 
78 Degrees. TE 


> — 


—_— 


_= 4 


12 Degrees. | 


Sine 


9.309065 


9-320249 


619-32 2606 
$19-3231938 
1019-3237802 


9.3196 58119-9903237 


| $19-32084 


619-321429719-9902426 
9-32201861[9-99021I55 


one 


| condiment 


343 --3178789]9-9504044 +9904044| 
1 9-3184728 9:9903775 


»9903506 
9 9902967 
9-9902697 


9.990183 3 
94990I612 


1119.3243657 
I219.3249505 
I 319+3255344 
1419.3261174 
1519-3265997 
I610.3272811 
I719.3278617 
1815.2234416 
I$}.3290206 
1=2-3295983 


—— 


21[9.3301761 
[2219.3307527 
103193313285 
1-4]9-3319035{9 


j2519-3335511 
12715-33352371(9- 
2819.334195519. 


19519-33247 77] 


9e9901T 339 

«9901067 
9+9900794 
9.9900g21 
949900247 
9:9899973 


2O 49pt 
9899423 
9.93899148 
9.9898873 
9-9898597 
s .9898320 

9-9898043 
-9897755 
9.289748; 
C©49897211 


9.9896932 


9896654 
9996374 ÞH 


2919-3347665 


32! g. $-3353368(9-989581 5 


9.989609 5 


| 


—s, 


9.32809g3[19-6719047]59 
9.3287153/[19.6712845 
£0.6706655[57 


9.3311872[t0.6688128 ' 
9+3318031[10.6681969 53 
9332418 10.6675817 - 


9.335482 0664517 7 
9.336092 10,6639073! 
94335702 19.6632976 » 


9.338 5267 

943391333 
9:3397391 
9+3493441 
9+3409484 
9-3415519 
9-34215qg6[1 


J—— —— 
l0.55g655 39 
10.6590516138 
10.5 584481 37 
10.5 578454135, 


9.3451570110.5 548430 F 
9:345755$2110-6542448139 


Sic T ys 

FEA. Sine. | ; chanbatece Tang. = 
TY = 
Th 77 Rn iE 


__— UC Le” hs 


19-3387418|9.9894128 


3-3393065 998g 3845 
$+9093502 


£17-3494338[9.9893279 
4<19- 349996 3[9-989299 5 


219-342119 99892427 


9-3426792g.9892142 
9-3432386g.98918 55 


45/9:3437973[9-9891 571 


«08501285 


50 
$1 
$2 
$53 
54 
$55 
$5 
| |: 

58 


149.5-345024 


«9890998 
9.989071] 
«9850424 
$.98goIg7 


94346579 


943471336 
$+3476870 
$43482397 
9.3487917 


99885849 
ge-c889560 
9.9289271 
9.9888982 


9:349342919.9888653 
9:34989 34(9-5838403 
9.350443219.9883113 
9.350992219.9827822 


2919-351 5405 9.9887 531 
5019.352c88c19.9987239] - 


Sue 
| Complement 


' Sine 


| 


9+3491407 
9.3437352 
5 3493290 
9+3499220 
9+3$05$143 
9-35STIOgH 
$+3516g68 
9.3522869 
9-3528753 
9-3534550 
9+3540530 
9+3545 402 
943552267 
9435581 26 
$+3553977 
9+3$69821 
$+3575558 


9.3581487 
943 587310 
943593125 
[5+3598935 
943604736 


'9.3610531 
9.361631g 
9.3622100 
943627974 
9-35 33641 
Tangent 
Complemer:” 


9-3453527 
9-3459454 10.6 $3050c[28 
9.34734 34 


10.65245451]27 
10.6518559 3126 
10.6512648[25 


10.6494857 
10.6488941|21 


— 


77 Degrees. 


th. a. — 


Oo 9.3 $20880[9.9887 239 


9-3526749|9-9886947 
9-353181019.9886655 
9-3537264|9-9886 353 
9+354271019-9886070 


619-355353219-988 5482 
{ 7]9-355990719+9885188 

$19-3564426[9-9884894 
$19-35598 3619.9384 599 
Iof9.337524019-9884303 


| 519-3543150]9.9885775 


1119. 358063719.9884008 
I219.358502719.9883712 


I e3$91499 9,983 3415 


1519-36021 $49. 9832821 


16]9.3507 51 59-9882523 
17 36128705. 9832225 
18]-.3518217 9.9881927 
1919-35 23558 9-988 16 28 


3 


29'9- +3575 587 9.9878618 
39,$-35818539-9878315 


- &ne 


'I 9435967859» 9883118] 


9+366237 


9:357381 
9.357953; 
9.368523 


943707994 
9.3713667 
9+3719333 
943724992 
9.3739645 
0.3739291 
9.3/41930 


G+37$3190 
93758810 
C+3754423 


9+3775631| 


(9.-3803537 


Complement Sine 


9.37 70030 


| [93781225 
9.3785813 
943792394 
943797905 


9-3633641[10.6366359 


73639401110.5360 599159, 
9-3545155110-6354845]58 
9-36 509011106 349099157 
9.3656641110-5343359]s5 


9-3690937110. 5309063 50) 


9.3696629 10.9303371 las) 
94370231$|10.6 29-5 25/48 


10.6258070 4.4 
9437475653] 


Tangent | 
Complement 


-Y 


rs 


10.5337625155 


9.3668 100[10-633Igocs4 


10.6326 12153 
1096320458 52 
10.63i4702 SI 


10.6292005 47, 
10.6225 333/46 
canon gps 
10.627 5002144 


10.6 269355 45, 
10.626 3709142) 


10.62524.37]49 
; C6 2458 L139 
19.62411g0f33 
10.6 235577 37 
I0.6229970 36 
19.6224365g135 


10.5218775 34 
19-5213187133 
10.6207606132 
10.6202043[31 
10.5159646 3132 


Tang. 


76 Degrees. 


= 


—_ " 
- 
- 


Z _ T: mmm 
3| ang. | Complimeys +x 
30 9.3803537|195196463[30 
31 9.3809100[10.6 190902 
3 9.3814655110.5185345]28 
3319 9.3820205110-6179795[29 
3419-37028 4719.9877099] [9-382 5748]! 0” 26 
35/9-370807 [9-3831285[10-516871 525 
3619+371330 9.3836916110.6163184]24 
3719-371852 -3842340|10.6157560ſ2 
38 9.3847858[10.6152142[22 
3919-372894019.9875570] [9.3853370[10-614663c|21 
4019-3734139Þ9-987 5263] [9-38 58876|10.6141124/2c 
4119-37 3933119-9874955 9.3854376110.61356 24{15 
4219+374451719.9874648] [9.386986g/10.6130131118 
439-374959519.9874335] [5-387 53565|10-6124664[17 
44|9-3754868[9.9894031] [9.3880837[10.6119163116 
45]9-376003419.9873722 9388631410. 113688115 
4619-376 5194[9-9873413 9.3891731|10-6108219]1, 
47194377934719-9873103] [9-3897244/10-51027 $6113 
[48]9-3775493]9-9872793] [9+3992700|10-6097300[12 
4919 3780633/9.9872482] [9-3908151110-609184g|r1 
$019-378576719-9872171} [9 391259 5110.508640g)0 
$119-379089419.9871860] [5.3919034 10.5080966 
$219+3796015/9.9871545] [9.3924466]10-607 553Þ|8 


ws. 4 
- 


$319-380112919.9871236] [93929893 10-607010717 
$419-380623719.9870924] [9.3935 3131106064687 
5519-381 1 339[9.987 0611] [9-3949727[19-60592731s 
$619-3316434/g, 9870298] [9.3945136110-6053864[4 
5719-3821 $2319.9869584| [5.3951 538[10-5604846 213 
$819-382560419.9869670] [9.3956935110-604306 5[2 
6919-383168 2(6.9869355| [9.3562326110+56037674}1 
6013-38367 52]9.9865041] [9-3957711110-503228915 
Si : "Tangent 
A... Sine Phe conc Tang. = 
Q 
75 Degrees. 5 


—_— 


- Sine | Ko. FT 


14 Degroes. ——_— 


NI 


4 = 


938 35752 
< 3341815 
3 4 385192 
43856969 
. 38562008 


9869041 
9.9868726 
»9868410 
9868094 
«9867778 
»9867461 


' 6]3-3867040 
943872067 
9.3877087 
9.3882101 
ro 9.3887 bog 
11 «3892111 
1 219+3897106 
1 319+-3902096 
14/9-3907079 
15-391 205) 
1619-3917028 
17,9+3921993 
18/9-392695 275: 
1919-3931 90s 
2019-39358 52 


8 


© oa o) 


22/9-3945729, 
2319+-3951658 
2419-39536 581 
2519-396 1499 


9.3976215 


9.39664 101g. 


9.986714 

9.9866827 
9.98656 509 
Jo 9866191 
9-986 5872 


9.986553 
9.986 5232 
$9+9864913 
986459 


9.986 3952 
9.98636 30 
9.936 3308 

9.9862985 
935852. 98562663 


2119-39417949-$852340 


9.996 2017 
9-986 1693 
9-986136S 
9. 9861045 


«9850394 
99860069 


+9854273] 


9.490524910.5994760j53 
9.4910g78{10.9g989424152 


P4na6ag0 0.59681 29148 


9-404 2485|10.5957 514146 
9-4947784|10-5952216[45 
9-4953976}t10.5946924 
9-493836g 10.5941637 
9.4968644'10. 59363564 
9.40689 1910-593 1081141 
944074189 10.592 581114 


9.4079453 10-592054713 
9.40847T12 10-591 528813 
g 4089965 10.591003513 
94995212 10.5904788|36 
9.41004 54 Io.g899546 3s 
9.4105690 10.5894310]3 
9-41 1092 1\10.5889079 3 
9-4115146(10,58838 54/32 


9.4126 g81 


Tangent 
Ra 14 


TEENS +$878634[31 


10.5873419f80 
| Tang. [ 


— > >. ikank n—_— 4 


9-4037182j10.5962818147] . 


14 Degrees. 

Ef at. | Swe T | _ Tangent © 
F|_ 106 |complemen| | 4 ANB. | Complement 
$398599619.98 59416] [9.4126581|10.5873415 
9.4131789|10. 5868211 
9.4136993|10.58563007 
9.-4142191|lo-5857809 
9.414738 3]t0.5852617 
71- $.4152570110.584743c 25 
3619-401 520119.98 9.4157752/10:584 2248/24 
3719-492004819.9857115 9:-4162928|10. 5337072123 
3819-492488919:985679 9.4168099(10. $831901j22 
9-4173265|[10.5326735[21 
9.417842 10.5821 575/2c 
10.5816420[15 
9.41887 25|10.5811271115 
-19-4193874|10.58061 2615} 
9.4199013/10. 5800987116 
9-4204146(10.57958 54[l5 
9.4209275110-57 90725114 
3 
9.421951 I2f 
9.42246 28|10. I1 
9:4229735|10-5779264|ro0 
9.4234838|10.5765162 
942399351 19-5760065 
9.424 50261[10.57 $4974 
9.4250113110.$749887 
9.4255194|10-5744806 
9-4260271 10.57 39729 
«4115793[9-5850452] [9.4265342]10-57346 58 
$6819.412052219.9850114| 19.4270408[10.5729592 
$919-412524 519-9849775]} [9-427 5465110.5724531 
6019412996 219.9849433] [942805 25110-5719475 


Sine . 2 Tai c 
M26 Sine My + — Tang. 
_ 75 Degrees. 


tt 


Min 


To 22 obs > 0 bg JÞ: x | ; 


to 


i 
2019-422317 


"Sine | 
9-41 SEES 


9-4139381j0.9948960 
9.4144093219.9843420 
9.414877 9848081 
9-4153463j0.9847740 
———— 
9+415815219:9847 400 
> d12B3apoagnesg 
9-4167506,9.5845717, 


).\O 


919-417 217419-9846375' 
«4 176837/9.9846033 


9,321 95 
9.421856 


9.42277 80 


[25 


29 
30 


24 


26 


9.424156 29841200) 
9-4245147 
9.425072 
2719-4255299]9-9840154 
28'9.425985719.5839805' 


9.42544 
9.4268988 7s 


-: "Sls _ 


819.c839105 


Sine | 


'omplem: leoment 


9-4134574'9:3849099)-- | 


9:9839455 


0 4290651 (28557960 57H4gas *1 
9.429 $66111049704339 $7 
9.4300697] | 


9-4310753 10.5689247 54 
3e431$973110.5684227 53 | 


5+4350733/10-5639267144 
9-436'$7) Ie < ch 


9<439 $42 10-604574 
9-440036 

9-440 929 1045594705 
944410222 105589778 
9.4415145110.95848 55 
9.4420062]10. 5579938 
9+442497 510-557 502% 
9-4429883/10-55701 7/30 


| Complement 


F1 argenc T 
ang. 


* 74 Degrees, _ 


-13 


11 


9443 


18789]; 
4219-4 32328 519.58 


| 9-4429882110.8550115 30 


9+4434786 10.55552141[29 
9-443968 510.555031 5[28 


$61110:5$16435 [15 
413]10.55t1587118}- 
+449: 10.5306740 17 
+44. i t0.55018g8115} 
9-459294Y10,549706c[15 
+4$07774110.$492225 
-4$12602[t0,5437398 
-4517427110.5482573]1 
+4522240110.5477754 
9.452706 110. $472939] 


4531872110.5468128 


$2 +4 5356710. $463322 
53 4541479|t0-5458521 
54] «4549275110. $4.5372 
5 | 5$I069h10.$448531 
$ 9-4553857110-5444143] 2 
iy | 9.4 $5064 1[10.5439359 3 
S X [94456542 19:543458 2 
5919-43 . | [-4570194110.5429806| 1] 
501g. «98283416, £45742 10.5425036} © 
Sine - 4 a1 'H 
74 Degrees." Go = jS| 


— 


, 


| S2Jnut]N 


O 


j— 


ao 


Ro « 
IER COSI IP 


| 


- 
: complement 
9.4403381 5-5828416 


—mm—_— m— 
9-4574964112-$45$036 


9.449778419-9828054 
9:-4412182}9:9827691 
9-441657 99827328 


9-442096 519.9826964 
9-442 5345 9-9826600 
9.4429728|9,98 26236 
9.4434193]3-9825871 
219.9825 
2-9825140 
9.9824774 


944 $797 3<|19+542027C 
9.453449 1|10-5415505 
9.458924810.5419752 
9+. 4594001[L10-5405995 
9:.4598749j10-540125?]- 


21 
23 


25 
26 


127 


28 


#- 


IF 


9:44 51553]9-9824408 
9:4455904[9-9824041 


13/9.445025c[9.98 23674 


9.4464 591[9-9823306 
9.445892719.9822938 
ec19.9822569 


18 


9.9822201 
9.9821462 


120 9.4490 .540Þ9-98 21092] - 


9-4494845[9-9820721 


22'9.44991 5319-982035 1 
1$+4 523452 


24.9. 


9.9819979 
2774719-98 19508, 
9.451203719-98 49236 
$.4516323 «9818863 
9.452060319.98 18490 
$6-452487919.9818117 


29 9:4529 1511949817744 
39 9:453341819-9817379 


G.4603492|t0-5396 50t 
9.4508 232[10-539 176% $3 
9.4612567[10-$387033|g2 
9.4617697|10.538230J51 
9.4622423|10-$377577|50 
9.4627145|10+5372855)49 
9.4631863/10.5368137|48 
9.4636 576|10-5363424(47 
9-4541285]10-535871 

944 54 $996 10. 535401 

9-45 5069 10.534931 

9.4655386|10-534451443 
9.4550078]10-5339922 
9.4664765119-5335235 


Sine 


Coemererlerrent Sine | 


9.466944$}10-5330552 
9-49 74127 10.5325873 
19.46738802}10-5321198 
94468347 3] 2-$316527 
9.46388139 10.5311861 
'9.4692801119-5307199 
94469745912 5392544 
944702112 10.5299888 
$+4795762 


Ta:1gevr 


Viigates | 


_— _ 


- 73 Degrees. ke 


— 


] 
| 


| 
| 


ron. th. 


1& Degrees... 


> —_ 


Sine 


9.453418 


vine 
Chulbinid 


9-9817370 


$119-4537581 
$219-454193< 
339-4545 192 
3419-4 559441 
3519-45 54586 
3519-4558926 
3713-456316 119 
3819-455 739 219 
39]9+4571518 
4019-457 $840 


99816995 
G98 166 2c 
9.9816245 
9-93815870 
9-93815494 
2949815117 

9.981 4740 

9.9814363 
+.9813986 
«9813608 


4113-4580058 


9.9813229 
9.9812850 
9*9812471 
9' 9812091 
99811711 


9.9811331 


Rat 4 9810187] 
46178 1519.9809805 


4 4626 I 5 99809040 
9-46 3232 319-980865 7} 
9-46 3448 319-9808273 


q 


| 


| 


, 19 4725318 1c.527458: 


Tang. | Ce 


19.47 2.4716048 lo 5283957120 
'Os 4720385 10 $279315 


lement 


944729947 10.52700 55]: 
$+47345$7110.5265420 
9447 39192 10.526080t 


9-4743808 10.525619; 
944743421 10525157; 
$.4753029 10.524657" 
9447 57633 19.5242357 
94752233 105237757 
G54796829 I0455 3317?! 
9.4771421 10.5228575 
9:4776009 10.522399 

944730592 10.521940t 
9-4785172 ny 
944789743 10.5210252 
944794 319 10. $205581 
944798887 10.520HM13 


94803451 105196549 
944808011 '10:5191989 


548 17118 10-5 182882 
9.4321666 10.51782334 
9:43 262 10,10.5173750 


Ip. 13 


TEIN | 


24 
22 


—— 


'14 
{A 
f © 


9.4812565 10-9187434\ © 


4 


23 


231 


_ 
20 


l 
18] 
7 
15 


£1 


FI 


og \N 


—_— 


$519-45386 3 99-9807889} [94830750 10.5169250 
$5/9-454279: [9.9807505} |9-4835286510.51647 14), 
$719.4545 938 Cooper 9.4839818|10.5160182| 2 
$819.45$1c8119.9805735} 1|944844345110.5155654]| 2 
5919+ :465921919:9806349} |9-484837010.5i51139| 1! 
0/9.455<353)0«9305963 9:48e 339<(0.5146610| 5 
, | WW. "0 Sine | Condi Tang. 'L 
| 73 Degrees C2 |= 


w mw = | o | Snug 


9.4663483 
9.466760g9 
$.4671730 
9-467 5848 
94579960 
| 619.4684069 
| 719-4688173 
819.469227 

919.45 9636 

TO19.4700461 


119.4704 548 
I2/9.4708631 
I 319447 I271 
I 


9-45 593539 


9-9805577 
9-980g19 
9-980480z3 
9-980441 5] 
9.9804027] 


So 
. 
> > 
O 
FT) 
» 
a 
O 


9.9802471 
9.9802081 


19.980012 


17/9-472898 
18'9.4733043 


= ts dba 
2119.4745192 


28 9.477339 


EIDD 
1919.4737097 


2219-4749 23419-9797 369| 

23/9-475327119+9796973 

24/9-47$7304{9-9796 $78 

25944761334/9-9796182 

25 94476 535919+979 5785 

27 9-47693809 9795308 
'9 


9-9799732 


99798946 
9.9798552 
99798158] 


9:9797764 


«9794991 | 


_| Tang, | com |- 


99799339] 


| —————— — 


— 


9-485339010.51466 tef5o) 
9-48 57907[10.5142093|59 
9-4862419110.5137581158 
9 4866928 10.3133072 $&7 
9-4871433[10-5128567|56 
9:487$93 10.5124067[;6 
9.488043ofto.g11957c 54 
9-4884924]10.511 $0701; 

94289413 10.5110587]g2 
944893 

9.4858 380ft0.5101620)g 


(9:490285810.5097142p 


9.490733210.5092668148 
9.4911802|10. $088 198/47 
9-49 I6269|t0.508373 1146 
9-4920731|10.50792609) 

9:4 925T90jl0.50748 1044, 
9:49296465/10.5070354þ 
9+4934097|10-506 5903 
9:49 3054 110.506145 5 
9 4942988110.505701 2j4c 


9+-4947429110-5$0$2571 
9-49 51865110. 504813 

9-49 56298|10. 5043702 
9.4960727[10.5039273 
9-496 5152/10. 5034848 
9-4969 $74110-5030426134 
9-497399 110.50 26009133) 
9.4978 406[T0-$021 594132 


29 9:4777499949794593] 19-4982816110.5017 184131, 

39 9-47814189-9794195]| . 19-4987223110-5012779130, 
| - Tan 

1.....0 _ Sine | Complanien Tang. L 


CT 


_.__._72 Degrees... S 


inut 


g8j10.51061021|51| 


46].484501c 
4714848951 
4815-48 5288819, 
451+4356820 
($09.4860740 


g1 a» 9.50789 33]19-4921067 
68 59519-9785334]- |9-5083261[10-491673g 
$319-487251219.9784927} [9-508758610-49 1241 
5419-437642519.9784519] [9.50919071[10.4908093 
5519-488933519-9784r11| [9.5096224110-4903776 
5617-488424019.9783702| [9-5100539]1 
$7]+4388142[9.9783293] [9.5104849 
$819.4892040[9.9782883] [2-5109156 
$5]9-4895934(9-9782474] [9-511 3450 
2-4399824 99782063] [9511776010 
Sine > ' Ta 
.omplement _ Sine IR Complemens | 
[—_______ 72 Degrees. 


3-5013588110.4986412 24 
10.4982031 23 
10.4977653 22 


9.5039822110.4950178 18 
[0.495$818 17 
9.5048 538110-4951452 16 
9.50528g91110-4947109915 
9.5057 2491044942760/14 


9.5061586/10:4938414 13 


— 


Minures | 0 - vw ln oe. oo 


A 


—— 


<EZ'V ou yy ors cw _—_ 


— 


Is 


— 


T 
Tang, Corr plemerc, 
« 9.%1 17760[10.4832240[66 
[1 9-5122057110.489754 3/59 
2 9.512535! 10,.4373545\58, 
3 $+5130541190-4869359/57 
| 419-4915345]+$730418] | [9:5134927/19.486 55:93) 56 
519. 45 19216[5+97 80006 Pans 19.4855796$5| 
| *|-+12239839-9779553] /9-514345919-4856510[54 
7/5-4926946[5+9779180] [9.5147755[10.4852234(53 
| 8]9-4230806[9.97 78766 9.5152025/10.4847961 $2 
| 9] -4934656119-5778353} [9:515630-[10.4343691]g1 
1119-49385 1319-£777938} [95160575 19:4839425/50 
j1119-494235119-9777523þ [9-5154838110.4835162|49 
[1249+494520519498777t08} [9.51690g7]10.4830903[48 
[13]9+49 $0046/£+$7 76693} [9-517335 0. 432664747 
1419-4953883/9-5776277}, [9-5177606|10.48223594[45 
1519-49 $77169:9775860 9-5181855 10.4318145'45 
I6 9.4991 $45.9+977 5444] 9.5186101 10.4813895/44] 
171--496 5$3709+977 5026] [9+:5190344[10.480g6 56143] 
819.49591929-9774505| (9-5194533/10.4805417142 
I919.45$73910945774191] [9-5tg98819110.4801181]41 
2019-49758249-5773772] [9:520305210-4726948{4of 
211:44580635/$:9773354| [9:52072382/10.4792718/39] 
[2219-45844429-9772934| [9-521 go8[l0.478849 38] 
2319.498824519-9772515| [9-521 $730{[t0.4784270[37f 
12419-4599204 519.9772095| [9+52199 $0[t0.47800gof36 
[- 512-459 584+ [$-97 71674] [9:5224166[10-4775834j35 
$25]9+4999533[9+9771255] [9+5228379119:477 1621134 
27[9-4003421j9-9770832] \[9-5232589440,47674 11133 
2819+4< 07 206[9-$7704 10] [9 $2367$5!10.4763205j532 
2919-401098719.9769988| - [95240995 10.47 55001131 
201<-4014764j9-9759566; . (9-5245199110-47 5480 1330 
is EC . Tanper t 7 4 
| Ws 16 Sine | Capi Tang, S 
rf 2" ﬀ= 
Lk [75 = 


— 


'»mple ment 


$]> 9755701 


+9760595 
9760167 
«97597365 
«9759302 
0.97 $8870 
9.97 58437 
9.97 $8004 
$+9757570 
949757135 


Sine 


$-$28285 10.4717147}2 Jl. 
10.4712979,20 


9+5295347110-47946 5314 


NH 0.47004 
64530366 1110-45963 
9 $39781310.45921 
9.5311961110.4688039h4 
25315107110. 46838931 


9.5334594910:46 5496 
3<5349161[10.465083 


© O— 


" 9 Degrees. 


"Sine 1750 ET 


$12641515 TEE 
s: +$130086| 2-9756265 
9-$13375<[9+97 $5830 
9.5$13741019497$5394 


Aww mz\0o! I 


9-$14472119+97$4521 
9.514837119-97 $4083 
«515201919-9753646 
$I $566019+97 $3208 


Eh $+9752330 

6 $6919+9751891 
+$1701T 981949751451 
9. $17382419-97g1011 


o76:9747031 

$9746 587 

881949745142 
$19+974$697 

| 9-9745252 

[2 (9-522423519-9744806 

2819-522791119:9944359 

f25[9+$23138 3]6+974 913 
zols: Do 1049743466 


Tang, contin, | 


95369718 10.4630281160 


9.514 106719497 $4959} 


945373921 er ens ” 
9-$377920 10.4622080| xt 
9.53382017110.4617983|57 
9-5336110[10.46138g0jg6 


9-5390200|10-460g80c 
9.5394287/10:46057 135; 
9-$398371110.4601625|53 
9:5492453119-4997$47152 
9-5406531[10.4593469|g1 
9.5410606|I0. 458939, 
9-5414678/10.4585322 45 
9. $418747/10-45812531/4t 
9:3422813/10.4577187|, 
cpm L 10.4573123,46 
9-543993719-4569063] 45 
9-5434994,19-4 56 $0064. 
9.$439048[10.45609g2]42 
9.$443100(10.4556900142 
9-$447148|10.45528 52], 
9+ $451193 10.4548807]; 


9-545$2365110-4 544764135 
9-$4$9276j10.4540724138 
9.54563312[10.453556g8[37 
9.54673465119-45326 54/26 
9: 5471377}12%) $286 2313 


9-547 5495 10.452459513 
+$479439119-4 520570 3 
+5433452j10-4516 5481357 
+$487471110-451252931 
-$491487110:44$08513130 


-omfleten LU | Tang. | 


: Complemen | Sine 


"70 Degrees. © A ; | 


— 


| 


» | | $23nung 


$0/9.53056g0 


$$19+$ 32312 


$719. 5330090 


$919-$337944(9-97 3031 


_ "19 Degrees, | | 


PC IS 


OE 


| l4 1945392146 9.9734891 


9-97 3443 


+6732152 
$519-$326608[9.,973169 


0.973123 
9+97 30777 


2-5491487]10. 450851 3/30 


Tang. 


Tangent 
Complement 


—= 


9+5495 $OQ[IO0.4504500[29 
9+5499$11[1044g00489]28 
9:5503519|10:4496481]27 
9+e5507$2310-4492477J26 
9. $$11525110-4488475/2 
9+-5515524[10.4484475 
$+$$195211I0. 804795 
9+$$2351 10-42 76:86 
$+$527504(10-4472 496 | 
9+5 $31492110.4468508RYJ 


9+$543438|10.44 56 562] 
9+$547415|10.4452585j16 
9.$$51388/10.4448512f 5 


9-5$5$3$9/10-44446411t4| 
9-$5$9329110.4440673/1 3] 
9.556329 2/10.4436708j12] 
9:$557255/10.44329 $ | 
9+5571214110-44287 6j1of 
9.557517110.4424829] 9] 
+$579125:10.442087 g| £ 
9*5583077/10.4416923] 7] 
9.$587025|10-441297s| 6] 
9-$$90971h0.4409029 
9.55949 14[10.4405085| 4 
9-5558854 104401146] 3 
9. $602792[10.4397208] 2 
9.5506727,10.4393273} 1 


6019. 534951719-97298 58] © 79.56 106 55110.4389341] © 

Il . T 
ans | Sine th Nr Tang. [8] 
70 Degrees. FS 


| 


4 


122 


K — 


[ 


[2] — 


= 
=} 
- 


Sine 


ous 


G nent 


| 09-534251 719: 
1119-5343935 
2:9-534745 


3/9-$35991 


45+ 3354375] 
5195357832 
6/9 5364285 
713+5 394737 
2-5368184 


8's 
9]2:$37152819-972579% 
9.537595 9[-+9725239] 


+$378508[9.9724775 
12/9 $38104315+2724 310 
13/9-$38537519-9723845 
F P:$39990 9753308 


9-5412721 
44454 
123 0+5419582719. 
24 54542292619. 
yoP: 9425321 

69454297 $319+971775 
27,9+5433103 
. 28 $+543648- . 
| 299 $439873 
39/9-5443253] 


9-9723477 
9-9728016 


329727554 
9497 2709 2 


9.97266 25 
9. +9726166' 


4s. 


op 9129398] 
= +2728; 38} 


12-9718233 


9-9716820 
9+9716345 


Sine 


9:9717291] 


9-971 5876 


Wl Wi Tang. 


[571.5811 


4) 


« * y $$77091 


Tang] | | 


9.55 10559 10-4 399341F oO. 
9+ 56 561q58810-4385412 5412 59 
9 551851 5110.438148 58 
9.5922439,10.4377551 57 
9. $52535010.437354 56 
9.56 32278, 10-4369723 59] 
9.55 24154.10- $435 5804|54 
9.5633197 7100-436189 $3 
9. 5542018, 10.435798 2152 
$:5645925/10-4354975|$1 
9. 554983110, 43 50165c}5g0 
9-55 $3733,19-4 345207149 
9-556 57633 10-4342357 8 
9.5661 539,10,4338 470 47 
9-556 5424(10,4334576 

£22300: .4332684 145 
9.5673205/10.432679514. 
10.4 32290 $14 

0 $580975 10.4319025|4 

9. $6348$5110.4315144 41 
NE es ol - 
3.569261] 10.4307 389 32 
cork 3 


9.570035$110.429964 $137 
$704223|-£+4296777139 
9, $708088 f0.42g1912]z5 
3+571195 1110.4488045 24 
10.4284185[23) 
9.57 1966ght0 4280331|32 
9.5723524119-4276476|31 
35727377, 10-4272623130 


tet eval Tang. 


bd "Tee 


59\ Degrees. 


\ 


20 Degrees. 


35 9+ $4601 Ic 


317 $4533769-9714457| 
3419-545574 519-97 13984 


z6 . 5463472 ; 971307 15h 


ve” | 


pp 43'9+548592719.970970 


44/9+5450265 


4s 9.349693 5|9-970826 
47\9-550026 [9.970778 


459-549350 9.990874 


[4 89.5503592 $-9707306 


4 +$480249 9.97105 55 
3+343353 519-97 10178 


1 angenc 


| _Tang.| _Complemenc 


945727377 


9+3731227[10-4268773 
19+5735071[10.4264c 25 
9.57338919110.426108 j 
$+5742761110-425723t 
9-5745601110.4253395 
9+$7 50438110. 424956: 
9-$754272110. 4245728 
$+575810gq}10.424r295 


9 $765761110,4234239 
<> 5$85110.4230415 


+J777226 1044222774 
; $781043}19.4218957 
19-49848 58f10.4215142 
(9.578265; 10.4211331 
$+9792475[10.4207$21 
19-5756286] 10,4203714 k 


9. & rt 41 ih Bs I 


10.427 104272523 


$773497110-4226 593 


6-$761934[10. 423806521 


5 9.6510237 9.97063460 !g. - 3803392 10419610 [1 
$119-551355619.990595 g '9-9807691 ro:g192559| 
$219.551687119-9705383} - 5-581 1488 10.4182512] 
5$319.$520184 9-9904502/ {9+ .<?15282110.4124712] 
54]9-5523494[9-9704419] 'c.5819074}10 4180926 
55 £.$52580119-9703937; $.58228510.417136) 
55[9-5539105|9-9703454 {9 5826551110-4173349] 4 
(5715533496 9-97029949 (3 52 30435,10-4169565] 3 
5319.553670419-0902486! 9.5834 217, 10.4165783] 2 
59;9-553999919+-9702002; 9:583799710 4152003] ] 
5019.5543292/9-97OES17; 4 584177410 4158226} © 
Eu EEE 
"tO Tow: [ Sine Y Le Act Tang, L 
Tor = 
g 69 Degrees. 


w—_ 
tA —_—— I 


— 


© 4. gh #%. 1% - - % 


ST Degrees 


1 


"Sine BG... 
$+5 $4329219-970I 51 


9.5545 581 9.990103 
:5549868[9.970054 
9-$5$31 52 19.9700061 


9.355 298 9-5698500 
$5662 599-9698112 


+$57279619-9697 136 
$57606c[9.0696647 
+$579321]9-96961 5 
+$582579|;+969 $668 
$585835/19-9695177 
$19-5 589085 
»$59233819-9554196 
169.559 558 $19-9593704 
$5988 25|9.959321 
18/9.560207119.9692720 
I919-5605310(9.9692227 
$508 54619-9691734| 
21]19.561177919.9691240 
22 NR ar 


23/9. $6182379.969025 
249.552146219.96897 57 


+$627504(9.9688766 
27,/9-363112119.9688270 
89-56 3433519-9687773 

2919-5537 $45[9-9687276 
[3299-55497 $4[9-9686779 
_ "See 


8 .$569525 9.96976 24] 


9-9694687] 


25 9-552458515-9689262) 19:593542210-4064577 


—— 


9:53845549110-41 54451 
95349321 10.41 5067 

9.58 53091) 
3-53 56855 
9.53606 24 


575854386; 
9.586 147, 10-41318 

9. 5871904, 10.41 28096 
5-53875660 1044124340 


9.5841 = nag 
59 


58 
5 
| 


9.5879413 19-4120587}50 


9-5883163 t0.4116837 


9-5890657 19.4109343 
9-5894401 10.410559g 

1+$89814210,41018 58 
9-$901881 10,4098 1 79 
9+5905617 10.4094383) 
3-5909351 10-4090645 
9-5913082 10.4086918 
9.5916812 10.4083188 


9-5920539 10.4079461 
9+5924263 104075737 
95927985 10.4072015 
$+5931705 10.4068295 


9489391 z38 10.4060862 
9.59428 $1110. 4257149 
9.5946 $61[109.4053435 


Omrlernent 


I avgent 


Tang. 


488501 2 10.4113088]4 


9.59 50269/10-4049731 | 
9-59$3975 19.4945025 30 


_— 


___72 Degrees. 


: 3 
- Sine | complement | 
2656407 $4/9.9686779 
3:564396019.968628 1 
9-$64716919-9585783 
9.565036 39.968 5284 
-+$65356119.968478 5 
+$65675 29584286] 
$6 $9948i9.9683786 
3719-5663137/9-968328 5 
3819.5666324(9-96827984 
3919-5569 $08[9.9682283 
40/9-$672689/9.968 1781 


4119+5675868\9.9681279 
4219-$579044/9-9680777 

9.558221919-9680274 
9-568 538719-9679771 


«$68385554.9-95679267 


4619. 5991721 9-9678763 


4719-$5948835-9678 258 
4815-5$698043.9-9677753 
$+$701 200 9.9677247 
-$70435 9:9676741 
$7075 69:9676235 
$7106569.967 5728 
5 > ep perans 


FOE 


ww ww 
KK aw 


$419+5716946[9.9674713 

87,9-09674205 
W— ——_ C— 
9+572322619-9673697 
9.$726362]9 $67318 
9-572949$19-9672679 
9+$73262 9.9672169 


- 
Tang; = : | 
ca mas. 

9:59 5397 $112:4245025 
9-59 5$7679110-4042321 
& $961380[10.403862c 
9.596 507 $110.4034924 
9+$968776 10.4031224 
9-$972470110.4027 530 
9+5976162[10.4023838 


0,3987042[14 
35833758 
10.3979710}1 2f. 


9.6016 621 


95034927 
9.6033 581[10-356141 


9.60604 57 
9.6064096 


Tangent 


-omplement 


68 Degrees, 


» -<<—_ 


O F551woryy 


— 


ES Ta, 
1 am eStwyw Db ox OW MT. 


|» 
OW .o0v 


* 
Mw 


Þo 
uu 


"F 


- 
4 
| a 


"Sine" 


In 490 | 


tO 


9+5757578 
9.575379 
9.5755892 


345795991 


9e5775483 
3+$779275 
9.$782354 


—— w—_—  ——— 
3+5785450 


19-5797772 


3-$3810052 
9 


9.5319236 
9.53822292 
3>-53825345 
32 9$+5828397 
Z Five 
Comolement 


3-577 3988] 


$+9568588, 
9.966807 « 
9+96575P2 
9.96670483 
9.9666 533 
9-9556018 
9-955 550Z 
959654987 
9.956447 L, 
9-9663954 


35786 5359-9556 2920 
2-5794616'9 $562494 
3-5 79459 919-956 1884 


3.530084 5(9.9550340 
3-580391 7,9-9960326 
2.5305986 


5313116 9.96 53764 
945316177 9.9558 24 


9295634 37, 


9.55613655 


9496 $9306 
9.9959285 


3-6054056 I 


3 


0.21 
— «s. 


9.60677 32110-39 3 226E}gg, 


' \9.6071366|10-3928634|52 


60749 97}10-392500Yg7 
06078627 $6' 
21 
| 4 
9.6089503|10-39 10497153} 


$496$7721 
9.96 $719 
9-95 $5677 
G.9559L5 


Sine {1 


9.6093124|10:3906876|g2] 


:9.5096742110-3903258] 
19.6 100359|L[0-3899641 


0746 
10388159146 
9.5122013[19.3877985 


9.61256151}10-3874385 
9.5129214110.3870786 


9.5 1400cg]tg. 3850000 
9.6143591410-38 5640921 
614718ch10.385282cÞ; 
96159756110. 3849 234036 
5-6 154351$10-3845545145 
9.51 57934p19-33 42055 
9.5161514](0-3838486 
9.516 5095 10.383490 2 
9.6 162366c[10.383133 1 


9.5172243 10.3827757 


conglapiin Tang. 


— 


— 


: 
$ 
Z 


C3 
k = 
- = ” 
tte th. tn ts —_— I a M4 hl - % 0 , 
{ <_—_— —_— 
= 


s- A SaaASc4aAS a tc tb 4 ao©t oi opp a6 cas tra ar 1  ocooomoc.cs * 2 


2 a |0 = » 


10 =D we+ i 


POLLLIMIOS» 


—— 


- 


, ; yo j . 
— , : by Tz 
—  —— — — - <>. hat owrnengpe 4 Sap B.< 4 _- 
LED 


—_ 


22 Degrees. 


———_— 
mplemens | 


$94351 519-96 53537 
+$3465g1'9.9653005 
$ 9.584968 3:96 52480 
9.5852715 


| 96465665 
49j9- $88 585619.9646133 
0, 888385 


] 


| Tang. 


> O 


0; ICU E111 


10:382975+ [3c 


p-S17224: 
9.6175815 
\-.517938+ 
06182953 
ceSr26gig 
ceStgoot ; 


1C.382414 5 25 
(0.322061 5{28 
10. 381904727 
10.381 3481]26 
$0.38095917 ZE 


9-6193645 
'9-6197205 
'G.6208 762 


10.3806 35524 
10.380275g 52 
10.3799238}; 2 


95204318 
9.6 207372 
fn em 
946211423 
96214973 


- [96218520 


946222066 
(9:6225509 
Co522g19g0 
9.6236227 
©o5239763 
9.5 243296 
9.52465827 
9.6250356 
06253884 
9.525740: 
9.6250937 
9-6264454 
92.525197%3 
9.6271491 
9.627 500% 
9.6278315 


2 arzovont 


10.379568.]21 
10-3792128|2c 


t0.3788577 T- 
10.3385026|[1+ 


10.37179234|16f- 
10-3724391]t5 
10.377085 1} 
IC437673r0 12] 
1037637731 2 
10+3755704|1c 
10:3753173 

| 


10.3749544]3 
10 3745 116{, 
r0:374259 15 
10437 35 058]g.. 
10.3735540 
r0.3732027 
r0.3728g0c 
i0 3724, $4 
10.3721484 


oraplement 


Tang. 


67 Degrees, 


— 


9:59 18780949640261 

2.$92175$19-963972 

9.39 2472819496 39187 
: 9:.592769819.963865 

| 419-593096619-9638112 

5 9-$933531194953757 
619-5936 59494963703 


I 219.59 $432219+9633795 
I 319-5957 26819-96 33253 
1419-596021 219-496 32711 
15}9.5963154[9-9632168 
I6]9.5966093}9.9631625 
1715-596903919-9631082 
1819.5971965|19-9530 538 
1919.597489719+9629994 
2019-597 782719-9629449 
9.96 28g0t 

9.9628 358 
949627812 
9-9627266 
9626719 


29/9, 600409 
30 9.6006997 9523978 


2 | Sine 


«9624527 


9:628 2031 


96292953 


9-6 29955 
9.63030g* 


9-6313545 


+6320g27 
9.6324ols 


9-6285549110:3714460 
9-6289048|10.37 logs? 


103721481] 
104371796559 


1043707447 


9.6 296057119. 3703943155 


22 
10.370044 2154 


| 
: 


10. 35864555 


104367947 
10-36 7998 


96351850 
9.6355321 
9.6358790 
9.6362257 
9.6364722 
—— 
96369185 

6372646 
9.6376 106 
96379563 
9.6 383019 


10.364815 

10.3644679]38 
10.354121C|37 
10.3637743[3 


ang 
10.3623 

rr + 
10 3616081 


Tangent 


——— —— — 


Fang. 


65 Degrees. 


[9 ES age engl Ae ie ere as $.. - x 


ſo-601 $703 


9.601860 59621777 
19:592149 3962122 


2438819.9520674 
ata 9.95 20122 
(9.6030155|9.9619 559 
; $03395215 6359016 

19-603 $93519.951845 3 
Ec Go41550361735s 
ol De30173%5 
Sy 

I 
fl 9.60$0320k 7-951 $60; 
6053190 9-961 513: 


i th whe »961122% 
58 Auk Enqats 


55 15 = 6078910 Os $10108 
 |5995081765|9,96095 
s 5608451 5.9608 
9.60874 5419-96084 26 
$0900204 -960 


10-3613527}ag 
I0-351007 5}28 


4719.6056057|9.9614575 | 
0589 2319-96 14020 
4 6061794 949613463 | 
_ 2 9+9612904 


j 52061234 
4 gorthoy |< hls 


9.54071 $6110-3592844] 
410597j10.3589403]22 
+647 4035 10.3585964]21 

9.6417473,10.3582 52712 


119.357909211© 
642434210357 55 5t 18 
6427773 10,3572227]'7 
6431203, 10.35: 8999116 


36 0-356 $36c rs 
057,10.3561943 I 
-$ 10-335851910 23 


1 JH 


96472217 19,3527 
9.647503 


ES $827 10-358 165 


Conn _— 4 


WEED nu 4” See . 


945452621 [10.3507372 56 
9.6101635|9-9603612] 16:64960ag10-3503977157] 
9.6104465[9-9605048 96499417 0350058 $6 
9.6107 29319-960448 
9.61101 18}9.9603515 
9.611294119-9603354 
9.611576 9:960278] J 
9 6118g801[9-9602222 
10]9.6121397]9:960165s 
ti/9-6124211[9-9601088 
I2/p.612702319-9600g20 
I3/9.612983 319-9$99952 
1419-613264119-9 $99 38, 
-$<T35447 $9-9595vIS 

613825 9-9 598 
{179-61410316 9597696 
- 961438505 

514664 719+9$96 $3: 
> (9-5149441 CR 

Tis o1622 19-9595 
19.615502419+ $59. 
Bl 96157812 9+9$94240 
Sn aaa 
See AT bara — 
$ 9.6166184]9-9 592528) [9.657363 ene 1 
275-616894, 1995919 PEI7090 119-3423011138, 
| 961717215 p-9 591386 5 $8034 1110-34196 j32 
29 9.617449619-9 59080 9.658269 10-54199 
30 9.617727c 9-9 590225 'S 6587041/1 | 0.3412 fog” 


ae) Sine | i | Tang: L 
| 65 Degrees. . 2 


z = 
” 


19.624862999.9579116 
J19-6251345|9-9 974522 
9&S2a5406c[2.95739 
19-62 967 72099 $73346 
019.6255 183194997 275 


All A ts. MLS 


® 
ws » 
< =_— 
#*. "o 
——— 
- ” 
" 


Las —_ 
Vie Sine L 
mprem - 
"Ss * -  T'*%S _ : 
T's. « 077 Wo 2590 4 
* , & 
. * * - 
- ” 
, L 


9-6 587041110.3412960 30 
9.6$903871t0.34096 13 29 
9.6 $9373310.3406267|28 
9.6 $97075[10.3492924|27 
2.6600418h0.339958 2126 
966037 $8110-3396 2422 
9.6607097110.3392903 
9-£610434[10.3389566|23 
9.66137691t0.3386231]22 
9-6617103[toa382897[21 
p. 6620434[10.3379556]2c 
9662376 $110.3376235|159 
9-6627093]10.3372907[18 
9.6630420110.3365 $8c| 17] 
9-6633745110.33662g5|16 
; 995110-3362931}I 5} 


YeoC 40391 £0.33 $96 2041 | 
g9-664371 111003356289! 
96647030110-3352970]1 

S$6$C 6 | 3496 "43 5 


919-3339713} £ 
70110, 3336492 
10-333399 3} 6 
0.332978 
$10.332649 1] 4 
10:332317”]| 2 
9110.331987 
910.331657 
10.331327s 


RO. .% Sine _. | 


9-6690023[t0.3309977 $9 
-65693319110.3306681 j;8 
696612110.3303387157 
570397] [9-6599908[t0.33000g4}55 
9569806] 19-6703197]to.3256802[55 
9-57064861t0-3293514f5, 
-6709774[10-3290226\52 
-6713060j10-3286ggolg 
9-5716345/10-3283655|g1 
9+6719628 [0.328037 2/50 
9+672291C 0+3277Jog0L 
9-5726150[t0.3273810\qt 
9-5729468[10-327053 2]; 
9-673 274510-326725 hs 


9-6736020[l0.325398c 
1919.6302568[9.9563274| |9:673929, t10.3260706 
$7/9-630$2439.9562678] [946742566 10. 32574 | 
189.6 g 9-674 $836 0.325414, 42] 
9 9.674910g|10. 32 508g! 
9-6752372[10-3247632k 
9-57 556 38110-3244362}39 
9-57 5850210. 3241097138 
9-6762165[10.3237835);* 
9-6765426110.32345741|30 


- 19-67 68686 19-3231314]35s| 
9+6771944[10.32280g 34; 
+6775201 10. 3224799133. 
«67784536[10.3221 544/32 
678 1705|10.3218291130) 
-6784561110.3215039130, 


£ 
Z 


.63424911]9-9554 280 
9-95$3576 


$34513 


9e5 374100 
375731 
379351 


$-95$470L1 
9-9 546402 
9-9 545793 


9-538196919.9545184 


6384585 
$-6387199 


99544574 
> 954396 


9-638981219.9.94335 


419-64928 44 


0j9-9542125 


949541 51 
9-9 $4090 
9-9$40291 


9-540544519-953957 


——— 


5195408044 


9-9 53906 


9.6410640[9.9539448 


9.95 37833 
9537214 


10.32052 
9467979 5Y10-3202C 


9.6g01198}10.31988 


+680 ro-3195356c 4 
9.680768210.3192318]23 
9.68109211104,3 189079]: 
9.6814160ſt0.318584oj: 
9-6817396|10.318260g}2c 


949 $35602 ' 


9-63 20632[r0.3179368]15 
9.682386 q10.3176135[18 
9.68270981ro 3172902117 
9.683032810.316967 2116 
9.5833$5710-316644311 
9.6836785110-316321 g]14 
9-5840011]10.3159g89/l3 
9-6843236[10.3156764j12 
9.58464 59110.3153541/t1 
9.53849681110.3150315|t0 
9.6852g01[10.3147099 
9.685612010.3143380 
9.5385933810-3140662 


9.6862553110.313744 
9.686576 


o + In A woo 


— 


" JEAE= 536602 


118-642100g]9-9 53598 
9+54235$9619-9535359 
19-6426182[9-9$34751 
9-642876519-95341 34 


9.9632298 
9-9$31038 


19-6436 $04 
819-6439980s 
10 0.54442 $19-9$39418 
1115-5445796|9-9 529797 
12]9-544936 $19-9$2917 
r 319-54 5193115 
1419-545449619-9 $27931 
[- 9.6457058|9.9g27308 
06459619 -9$2668 
Lil 9-6452178(9.9526061 


£49739 
598 


55487655990 979% 
9.6490203 0-9519171 
p-G4FR4OPPSIBSR1 


9549527 


528 553]. 


oy 9645473 $/9-9$25437 


«951791 


T TEE EE 


0.68814 6881818 EI 

0.688 5023 110,3114977 

6800227 10,3111973 
$891430|10.310859c 


26894631[10-3105369|4: 


06897831 10.3102165 


9.6901030|10.30g899c 
9-6904226110.309$77 
9-6907422110+309 257k 
96910616110. 308938 
9.691380gj10-3086191 
9-6917C *» 10.3083000 JOC 
9.6920189110.3079811 
9592337 $[10.3076622 
6926 565[10-3073435 
> bangs Oo 1030702 $0 
9.693 2934|10.306 JC 
969361 17 10. 3063883 
$9 39298[10.30607C 
9.694247 103057523 
9-69456 $6110.30 5 4: 
2.694883 100-30g LI 
9.69 $2005 103047991 
269551898 11030448177] 
9.699835 
9.696152 
9.6964697 
596786 
6.697103 


10-3041645} 
10.3938 4735p 
re 
3 
0.3028968[: 
2.6974158|10-3025802j; 
9.6971363119-3022637% 


Complemen Tang. 


—I 


I 


FA Het . 


bi 
| 


— 


Tang. | cant |_ 


BY 022637 3c 
$110-301947 
Dp 
10-30IZI $3;2 


| 


10.2997 372/22 


C 10.2994320 21 
$10.2991090 20 
| — 

30{10-2987920 19 
10.-29884773 18 
10,298 162617 
$j10.2978481,16 
$63110-2 715 
110«2972194 If 

$110.2969054 13 
«7034086 $0a2965914 12 
9-7037225 oP = 


-65630216.9500738 
NE I90009 
$.6557987/9-959945 

op-6570468 468 9.9 


au 


\ 


m | © | $93 


9.6619701 


*948 $842 


9.662214 
966245836 


2 
4 25 
2650 9:6534335 


27 
[28 
29, 


[1 


0,9.6544056 


'9-6627026 


9.66 29454]9» 
9. 2.663 190090. 


948 5189 


9484 535|- 


9-948388 1 
$-948322 
0.048257 


9.6635768 


9.6539199 
9.6641528 


Sine +- 


Complement 


9-948 191 6 
9.9481250 
9.9480604 
9-9479947 
9-9479285 


4 


Sine . 


3-7081022 t0,2919578 
5-7084141|10.291 5855150 
9.70872 58 


9.7090374|10.290962c 


[9+7093488t0,2906 g15 
9-7096601110.2903395 - 


9.709þ913 SO 2H0OIEN 


9.712766 SHE | 


. [9-7130761|10,2869239 1 


9.71338 g9110.2866141 


9.71369 
9.7143145/10.28568 55 


9.714933 9110-28 50671 
97152419 date 24 
9.7155508 10.284445 


9-7161682 10.2838318]21 


19-7164767 10. 2835233 


| 


dE. Ts Tang, 


—_—__— 


62 Degrees . 


10.2863044|5 
9.714605 1t0-2859949/28 


9. 7146237, 19-285 3763[24 


9.7138598 To.2841405] 2 


35/9-56 $6168 9.9475995 
-56 58 5869-947 5335 
3719-566100119-9474574 
3819-656 341 5 9-9474013 
3919-666 5828, 9.9473352 
4919:566823 949472685 
41 256706479. 9472027 
42{9- $6739549-47136 
4319567 $455/9-947070c 
» 9-9470036 
(2499372 
82665 9-9458707 

| 68 5064'9.3458042 
48]>-568745 119-9457 376 
89856 9-94567 1c 
6692250 «9456043 


85946425 9465376]- 


$219456 979321g-9454708 
$319-5699420'9.945 404c 
$4) +570180 7 9. 9453371 


Fr 9.6705 $75 9-9462037 
5719-57089 58g. 9461352 
$819-5741338,9.9460692 
$ 96673716 9.9460021 


mumanrananny 


9.7167851 10.2832149 
9e717993F 110.28 29269 
9.7 174914 10.282 
97177094 10.28 
3 701741028 1g829 


[9-7 183251 16-2016749 3 


; - +7 201690; 


6019-67 16093 9-9459345] 


'[9.7186327 10-281363 


ths 118908 16:281t05e8's | 
19. 715247610: 2807524's * 

9-1195549,10-2804451'20 
9-7193529 10:2801380 19 
10-2798310, 18 
9.7204799 10.279 5247 17 
9-7207827 10-2792173 161 - 
9-7210893.10.2789107 x8 
9.7213958 10-2786042 14 
$-7217022, 10:2782978 13 
$-722008 5'10027799I5 12 
9. 7223147, 10-2776B$3 1 'T 


0.7225 207, 10-277379 


9:723538 11042764615 
9.7238436 10.2761 564] < 
9.7241490{10-2758516 
9-7244543/10-275 5457 
9.7247595:10-275240 


Ss. ny Sine 


* 4, 


Jro-272979A] 
LO-2721952 
NSREs 
1997 I24180.2715 76] 
add; 10.2712835 


917290196119. 2709804 


7320484110-2679516 
Abo 110.2676 45 


9.7326 $27]10.267 


«731746c [0.268254c 


by 2658 
19-944035 7 7341616 19.4 
919.678430119-9449671] [973445 3110-26553 

$4 a8eeagh. 2448985 95734764 10-2652356 . 


HHH i Sine | rem | Tang Tang, =E- [i 
|. LL [nes i 


| |><700p55 5 9430955 
| ar ons 79Þ-943761 
133 


9 
8 
| 925 
| NS re 
$S ' 524 vat in + 
4 19-6800 560jG 42406 
| $02 7TI9«S 341 | ] 
$ 432482 7371709110.2628291122 
2519-68075046.9432992] 19-7374712110,2625288Þ21] 
 ao[9-$8098160.949m 102] [9:9 37771 10.262228*| Rb 
a 2431411 
1y ada (© LT 


KIXAz 


»4 
Tor 
ork: 


| 7422 10.2577391|/ 
donTagenal -1425 $94 19-257440% 4 


| | [5719-684886! 0-94 20291) {9.7428 $77,10-2571423 
| © 15% ere arrived 9-74315$9,10.25684 £ . 
$919-68 $343 2[9.941889 7434540 102563460] 1 
6096055712 9419199 9-7437 520 102562489] © 


en 1 Tang. - 


— — 


/ 


; 
| | 
| 


(ae2, {Wide Wtets3; 1 


4 7 ane 94132756 


[39 RISES 


605799 f 909417492 
«9416793 
o-6862467 9415090 
9.68648 16/9,941 5388 

| $]9-6867088 9.941458 5 


C <58693 599-941 3982 


68 73895 9412575 


roſp-$878425 99411165 


| 9 9.68796 16119, 9411891 | 


I $246 *241046 
r2[9-6885209 5.94090 
1419-5387467 9:9408342 
2 pre LE ET 
1 4 58942325. 040521 


. 2019-65008 2-6900983 9.942409 1 


21]9.65032319.9403381 
2219.69054769-9402570 


52g0 134 99494801) 
'3 


23 'Y 690772T 9:940(95 
,: 19-5909964 9.940124 


426j9-59 rans9 939982 


27 9.5915583 94939901 

2819 6918919 9.9398 396 

29 loo 
: $9396968 


5-7449495[t0c2559501/5, 
: Sfto.2556524|58 
104255354 $) 
J 2:2550$72 
-{492495119-254755 $: 
99745 5376110.25446 
9-74 58349]19-2541651 
ge 745 £320 10.2538680 
9-745 429010.2535701 
7472s 10-2532741 


q119-2524806 


o _ 4 


EEE 


97500761 ho ntale 
75087 16 ſr0.249126; 


947 $14522 2485370034 
ge] $17 110.248242 3 
9» 7520523 10.247947; ; 


nk | 


Hz L 


DAM et 


1 


_ 


- 29 Degrees. 


—_—— 


$4. © 
-omplement 


[2-592338819-9396968 
3119.692562019.939625 

32/9-69278 5119-9395537 
3319-69 3008019.9394821 
34}5-693230815-939410 

(35]9-69345349-9393388 
3619-59 367 58]g-939267 1 
3719-59 38981]9-939195 

3819-6941203|9-9391234 
399-6943423]9-9399515 
9.694564 9-9389796 


4219.695007419-93883 56 
43/9.69 $228819.933763 
449.65 5450115 9385614 


4619-69 $892219-933 5476 
4719-5961 130(9.938474 
48]9-6963335|9-9384024 


9.696774 519-9332576 
$119:6565994 719-9 381851 
$219-697214819.933 1126 
$ {9697434 9.938040c 
$19.6996 54 $1949 37957 


$619-698093519-937822C 
$71:-698312919-937745 
|58]-698 $32119-937576 
$912-698731115 37503 
5019.698970019+937 $395 


"Tang. WA 


+7 $26; ©, 10.2473 Ic g 
9.7 $29368[1 

3+ 7532314)10-245 708012 
$1 $3525$[10-2464741j2 
«7533203 10-2461997 fo 
9+7541146|10.-24588 ; 
4 6 ge. 

9.7 $44088 
947 $4 7029 
9-7 549969] 
9.75 $2908]! 
9.7555346 


4119.59478 591g-93389075|. 


9.7 $5878 3/10-2441217]15 
9.7$61718|10-2438 28211 
9e756465$3;19-2435347}1 


19:7 $67587[10-24324131 


4919-6965 $4119-9333309} 


15519.697894119-9378947]- 


19.7514394|1c-2385606 
| covers Sine | 


($-757345219-2426548]14 
9:7576383119-2423617]1 
9-7 $79313110-242068711 


7611476 10-2388 $24 


nutes | «= $2.9 


1 L t 


| 


— 


FRE 7789700 537435 


91887519.937 T 
65940756 99373 
(9-699625 373110 
$44 119-937238 
Pereeodt 2-937 1653 
d.70028021959370921 
719. 700498 11949370185 
812.7007 1539-93694 $6 
K 970093 19-93568722 
Cl9.7011 5$0819-9367988 


F212.70158 5219-5 
:7orkortps 
119-70 20190| oh 
19-70 22357) Gre 


919-7024 $2 a 24) bo 


97026687 
$19.70288 4519-936 2098 
9-703101 11s 935 136c 
©2]9:7933179.9360621 

2<70353291]9-935988 1 

3-703748619.9359141 
2313.7033641 
44 y «704179 19 
©519-704394716 

$19.970460g ©. 

2.7048 2486 
2 +70 5039 7) 
299-705 254% -93$3949 
32 9-7954689]s 9353204 


F119.701368 1] ZEA | 


9.9353401 
$7669] 


9.7626056 oa "” 
9.7628969/10-237t0z155 


907631881 [0.23681 t5|54 


10.2365208[53 
110.2362298|52 
10.2359328\g1 
2c 19.235648c . 
10.2353 
19-23 $066« 
$110.2347761 
$10.23444 
| 10-2335051[44] 


494 
7,76 


10231007 34 
t0-2907 1067: 
05 10-2304295] 


Complement 


At... I I 


148) 


A 


wo as 1 Ao 1A 


_ 90.Degrees. | 
ewe: | | T'aNg. | Commenen |_| 
- —— 
9.770148 gj10-2258 gr ef3® 
27704373119:22956 


$.7 907261 EW 120 
2-79 10147 10,2288 | 
$4. I0.2 JC hs 


_—— 
————— 

- 1 T 4 
mu 


9, <> Cd. WRAY COIN. 0 


- - 


$110. 2266794115} 
9.77 36c ©0-2263916 116 
& 7738961110-2261036 ;. 
9.774n838[10-2258 1621107 
9.7744713110-2255289|15 


341234) 19-7747 $88110-22 52415 4 
| [9-77 50462} 192249530105 
2339729 [9+77$3334|10-2246666|12 
9-7095182 9338996] [9-77 56206 10.2243994/11 
0972999-9338222) [9-7 759077110-2240929115 
9J09941 $19-9337467] [|9-7761947]19-2238059) 5 
7101$2919-9336713} [9-77648 16110-22351 & 
9-71036429-9335957] [9176768 $110-2232315) 7 
[9-71057 53 2335201 [947770552[10-2229448} £ 
2.710786 3j 99334445 9.7773418110-2226 582] 4 
9-7 109972 9-9333588 9.777628 LO-2223716 
.1112080jg.9332931] [9-727$149|10.22208 511.3 
7414106 09332173] - [9.778201a|10.2217988} 2 
9-9331415} [9-7784875|10-221512 
39-9396 50 | [9-7787737| 10221226 


o 
Mk 


# 3 
” 4 
, 
of 'y s i 
811 . 2 £ © 
- % - . . 
'y © 4 
Y . - . 
M4 = 
$4 


"Ri46is 
{ 
golp-7c 
Jour 
53 


I 
c 
1 
T5 
=. 


| 
'1 
| 
= 
| 


——"—— 


ti. I" "I WO _— ——— 


IH 


| pms 92 


"Sine 
-.2$30656 


9329897 
9.932913 


9.7 20495 | 
4 qþb 22596 


019.713098319.9 325052 
5.713307 2-9 325330 
| 9-7135169]9-9324567 
19-737 26019.9323804 
1019.713934919-932304© 
H19.714143719-9322276 
1219-71435 24/9-9321511 
I 19-714550999320745 
1419-7147693]9-9 319990 


1015.71518 5719-9313447 
0715-71 5393799317679 
18h.715501 g{9.93169 11 


11$}2.71 5809215 


931614 
pox 9.7160 169 . 9.9Z1 $37 - 
21hc 16224 19.9 FI 46C 
$.716431615 
9.7166 38919-9313065 
$19-71684 53194931229: 


25}5.71705 2619-9311 522 


9.93Z1075C 
29.9309978 
71767256 3309205 
29 9.717878919.930843 
30 9.718085119.930765k 


vs | Sine 


26 P-711 2594 
a7 907 L746 


19674 19-9328376| 
$19-71 292 9-93276 
 $19-712888c19.93268 54] 


1519-71497759.9319213| 


9313835 


3-7193459 to. 206 wat 
wp 


9-190pETE $6,hapeJia: 


781g 


19-7822013j10-21779% 


782486 


753810.215236 
7850481110.2149519]3 
-785332310-214667 7137 
«785516 


\- 


Ta; 

| 
9.7 23193 19-2126807130| 
9-7 876028[10.2123572] 29 
28 

27 

26 


9-787886310-2121135 
9-7331696[1042118304 
884529[109-2115471 
gt LS, 25 
p.1890192/t0.2109808 
59302226 99893023 10. 2106977 
2.930144 9.73895852110.2104148 
23006 7cof 39864 1[10-21013ig 
« 512013996 9 299891 4 g01$08[10.2098492Þ2c 
4119-720344719-3299 112 94790433 $j10-209306 $ft5 
4 9-720549 39-9298 332] [9:7907161[10.209283;} 18} 
h720750 9297391] [9c7909g87|20. 2050013019 
|haſs-7205 t9:9296770] [9.79128 11 gene bo, 16 
45 9:7 2116239.9299073| [9079 $635)10.208436 511. 
46]9.721356419.9293207] [prng18458 Sor 50aln 
9e720970419492 | [9+7921280t0020787a0 
$19472177429+9293641 [9732410110207 5899/12 
19-7219779}9-92928 57 [947926921110.2073079|LI 
« [$2 Ln 9.929207: 9.7929741110-2070259)10 


9 $119.72 2384819.9291289| [947932360/10.2067440 


cm 3.4ca XS EDA AO CG Ce dre mem” ame. mas. 


1A 


DW _- 


= 
Lend 
Oo — 


| * [$219.722 fc {-9250504 947 935378|10<206462A]: Z 
þ $319-7227913þ9-g289718] .7938195|10.206180g]. 

| 6 Lao + 9383932] [9:7941011110:205898g 

s gelc 723 ; -p288 145 97943827 10-205617J] . 8 
p 1 bh 209287358 [9:17545641/10-2053355 

4 9286571) [9-7949455119-2050545 
f þ.723toci 7285783] 19-7952268[10.2047732| ; 


4 p«7 24007. Apabagg, 947955081 10.2044919 
| |50-7242097]2-9284205 N= [10. 


E | CE Ds 
FA _E 58 De 


1219-7 26626 
1319-726826 


1119.7 264257 


39 9730216 


% 
> 8026133 Cd TOS; 13s 
98027925j10-I197207 5135 
9.80307 16|10.1969284}34 
o.8033506|10.1966494/33 
9.8036 290 j10.1963704 gu 


g9.8039085[10:1960g1 oj3t 
9.80, 8041873 10.195812' Zo 
— 


__ Tang. j&} 


—— 


OS ET xa 


* 
- — — — 
Ss. —_ 


{> »13t9g6 1; 
19.1927 $0654 
0.192472 
10.1921948]17] 
Bo829|10-1919171 
- 10 >. 1 >16 * 


495733373 1955 |9-8086383110.1913617 | 
94733 $69 39-9246 53 
967 3376 $419-9245721 


9-7 33961 419492449907 
: 729.9244992 
$117 343 $2919+9243277 
29:734348 59.9242461 
1973474499. 9241644 
$5319+739 134 $9-924008c 
$619-73$3396Þ9.9239 191 
$719-7353246[9-923837 
$8919 73$71999-923753 
$519+7339 1459-9 236734 
EL, $235914 


G 10.187206r 
>4|10.18 

2 456 lo.1356g 32 

(9.923262 Io.1863769 

9-7370795 == $r38993/10-186 1007 
lo.185824 5154 


| = 11/9.7382412] ; cle 
7384343ſ S4n60z 

139-7385278 99225205| | 

© qty, 99224377 


| - been 9335/10-183066 
17/9-7393980/9.92218g1| aBg110-1827g00Nþ3 
. 142 

1919:739782716.923 110192240 
9-739974%19-9 : «-$180347]10-1819653 


>8110.1816g0 
| 4 110-i814151 

6 2g] 10.181 1401] 
$110.18086s5 2þ: 


25 9:7499337k 10.180 $9041 


26 741125 119- r0-18031 561]! 
| $-741315gh5 10.13800408 
2 9.741075] $[10.1997662 
29 9-1416985% 9231502 9 1001794916131 
9.741889 519.921106 2-8 207829110-179217113C 


{ {ME Sine -| 2 = 
1 56 A hs 


TATELEHIIIII IIA 


———— ht. 


 GL0T one 
_ Sine" | compencii} | 
| 7 1889 15 9211066 
119-742080319-92402 29]. 
99-9209393 

og 


43222019-9205204& 
7434126j9-920436c 
949293519 


947447 399{9-9198465 4] 


7449280j9.91976 15 
745406 19-9195083 


$29.7460595|9-9192 542 


9-746 247 719-9 191694 
7 4 >Igo08 


$819.747 1868[5-918744 5 
15919-7413743Þ-9185 594 
bs 9-74756 1/715 918 $742 


g- 74530 $619-9195929| 


$519-7465237]9 9189996] 


$519.7468115|/9.9189146]. 
$719-746999 219-9188 296]. 


» 5 207825 


——— 


|9-8210g7 

19.8213319 

| 9.8216060 
3 


9.821820 


: 0-199217 


(01756545 17} 
10,17 $380g|16| 
| I 


$119.745871219-9193399- 


9.7479 36809.9 184037 
9-7481230k 9.9183183 
9.74830959]9-9182329 
047484967 9.918147 


| 015-7486833]9.918062c 


9«748869819.917976« 
£97490 $6 29-9 F7890k 
19-749242519-9378051 

De 740428710.9177I5 

$15+9176336 

800719-9175478 
66619.9174619 
Ne. 09-7507 (+917 376C 
9=750g57c9,917290 


[919-7 $091 409170317 
. "91 dan 9119916945 
[-E 42Þ:916859 

» == 9-9 167 - 
kn; 7516538(6,9166866 
819751838 2.9166002 
1520231 216513! 


7523915 Fenoics 


Br” 7 5 7525961 d.g162535 


+7 $2760216.916167 
Poor 9.916080g 
pooreanas. 


9:747748519.9184850] 


9-829304 wage 
9.8300969|40-16992 

9-8303492}10. 1696 got 
9:3306215 to169378 
9.8308934|10, 1691066 


T 975054 34/9-9192040] 
1719-75072879.912.11 75] 


9-834425]ro,165 5751 


2831654 10,1688 245 
5+8314374 Wy + 

9831709: 168296 
9-8319811[10.159018: 
99322525 101679471 


-8325246110.15747 5: 
9.83237963 015747 54167 


198330675 0:1669321/45 


$e0633JJJ04110. 1666600 þ 
9.8335 togh 0.166389 1 
9-8338823þo 1661179 
9:8341535Þ10.1658464 


+> 
vel 


9239937, 


58346961 0.165303 
4 HC  Hn$4 Fa 


> 8355c 7 
9.83578 us os 
9.8360513/r0.163948 
$+8363221]1041636779]; 
9.236 5925 (9.469130 


—_— —__— 
n—— 


de FF mem | 
SINE | compens| | T ADS, | confine, | 
301275312806 9Is9037| 15837134910.1528557he 
9-74331189-9r5906; 837404910-I62595 1/25 
$21$349 54/991 58209\  [9.83757535|t0.162324 ofa 
31-7536 790j-9157330| [9-837945010.1620g407: 
(--7538624Þ-91 56450) [5-338214qh6.1619 
$7: 7549457[:21 55589). [2-338485 710.1615 120; 
5, 39-91 547184 | $71jt0.r6x: 
919-21 538 46). "3{40c Gag 


' 


$351{10. 1574645 


PR 
U 


(©19.7603895 | 
Il 2760569 ) 


9-84 $49 $5]10.1 54 5044159 
5-84$7644/110,1542356158 
$+84603321c1 5 359668[57 
3-346301810.1536982156 
3+8463705110-153429515% 
9-3468399010.1 531616 

9.847107 5110415289 25)5 
2+847376010.192624c 

3-8476444110.1523556[51 


15-38479123110,1g20972150 
—_ 


3848181 ALo.1518150149 
»8484492r0-1515508[41 
9.848717 10.1 512825147 


2619.76 3244719: 

2719.76342 221.9109 g61] - 

2810.763599615-9108661 
19-9 107761 


LO.1$I0145|46 
I10-1507464/45 
Y 10,1504 784 

26]110e1502104 
r0.1499425 


o8$110-146999 2131]. 
3&10.1467320j30 


CC” 


— 


: "35 Degrees, __ En 
"#5 4P y Tangent , © 

7 I wu... Tang. Complement, | 
m_ ©0/9:910686, 98532 10.,1467320 ZC 
3119-7641 Tgtu|s 910595 ' [9:853$352]10- Rs ld 
Pl oat > 19-3538023}10-1461977 2 
33 9.96448 4849, g104tss] © [9-85406 54 (0-1 459308 27 

9.764561 69-9103951 2.354336 5j10-1456635 2 
+ 9.7648392 $29.9102348 9,8 5456034|10,1453966 25 


[36s 680149 69101444 
37] 765191 1\9.9100539 
$-7653674 99999634 
-7635435\9 .gog8728 
Fl 265719719-2097921 821 
41465 nome 
4' 70407 [ $19+9096007 


EEE g094190 


(616+ 76677391919093371 
947669492;9-909 1451 


0.766247319-909 5099] 


ak 


3-766 598 $/9-9093281| - 


9-3548704 10.1951296 8: 
8541372 10.1448628 2; 
9.855404 10.144$959 2: 
2.8 55670 10.144336220]| 
9.85$9376110-1 | 
9.855204210-14379 58,19]. 
9.8 $64708]10.1435292; 19]. 
0.8 567374 10,143262 T7 
9.3 570039 ray ye ey 
c 98 $72704 10.14272 
5:8 575368 ty ni 
93 g7G0g1 10,1421969 1% 
o.8 $80694110-1419306)1 
o8523357]1c,1416 43.00 vih 
9 8585019j10.1413981 | 
9.38588680[10,141132c} 5 
0.8 591341110.14936 559 
9.8 594002{10.149$998 
9.8 596661110.149333s 
9.8599321 ©0679 
,3601980|10.139802C 
9.8604638(10.139$362 


9.769392 $9997 
9.769566 
19-7697398[9-9976 
9.7699 134 
9.7700868 
519-779250119.907495 
9.779433 219+997313 
$[9-7705063 [59072216 
7109522 ponrogs 


nls-7711245) 

9.771297< 

9.77 147025 

9.7716 426}g-99555 4975s 

9.77 1819019- 04/103 3475s 


9.772159 3 | [0-$6579042/10-134 2298 
9.7723314]s 98660350 ,10-13396 5c 
9.772503 A. 5866 2997 10-133700 

: LE -g061 107 9.86656 


7 601779 \g.866829 1{10.1331705 


619.77 1987 219-906 4515 rnooneg 


| ©.86709 7, 10.1 329063þ 

2319-77315 oolg.yo 56 [9.8693583.10.1326417} 
w, 77335 k4(s s 8676228 10132377 2j36 
9-773$32719-9256424 © 8678873 10.432L12 7\ 
9-773793919-995 5522 $3134: 
85 g.8684160 10.1315! 4933, 
86868304 10131319932, 

| 101310894 
10+ 13079] 30 


$619+797879161]9+9C 
$719-7789596Þ6 
$819,779127 5þ 
$919771929 5319 
$019.77945 309: 


ne 
}Complement 


[101202067 24] 
{10.12 428'23 | 
5110, 128579022 


49] ro.1284 152/21 


$10. r209r$ 14/20 


$10-r27867 7/15 
72376c 10+1276240;19 
9611) 12736041 


110-1270968't6}. 
x 1t. 


10: 1263063273] 


98739971 1061260425!/t 


9.874220. 
9.87448 


874747: TO:1297Z 


10 .12<6162"10 


STr2g7796/1 


TO-1234LT% 
TQ«F23ÞF: 4 
0.1 {-1:1.5 


_Fang: | 


TE 3:7 19463 2-96 | 44 

"119-7795 396)g,9042534 $773772] (815 

3[6-71996 5 59.g020621 2027/10-1220993j57 
2.780132 9-9019674 7816 54|10-1 218 346}56| 
den 018715 878425 1jL0.-I21S7 15155 


5-700 _ 54 
815  nobor rn | 


PI0s | Pon oak 
1 119.738 130I01g9.901298c 
5.78 1457 519.9012021] * J10.L197 
, > 7816335 2.901106 880g277]10-1194723 
r419.7818002g.g010102 o7g00\10-1 19210c 
Is 9.38 19664; -9009142 | o-n1bog 
i6h9. 7921324(9.9008181 813144110-11868 
x 822284) 09007219) $7224 - 01184235 
I: 9.78246 43(; 9006257 | $6]110.1181614 
19h9782630119.9005294 >oJ(10.1178993 
2019.78.27 958/9.9004331 |9-882362710.117637344c 
97829614) 2003367. [9-89 $10. 117375 
3.183 1 26819.900240 82 $6110-117113413* 
23578329226 5001438] 929314 t0.1168516|z7]|. 
9783457 59-9990472) |? 34103]10-116 5897136 
2.7836227|9-8999 $06 [s-8836921 101163279} 
3:7837878.8998 535 
9-7839528g-B99757 
678411990 0.8 
2.78428 24 58995636 
119. 899456 


Sine 1 —_ Tang. ] 
52 Degrees. 


— 


339-78494c 


2D S8D ww 


I 67990 


ISL 


c Lay 46e 
29359 
2929 

$220m. og 

I 9 i 
19-785269119.8989812 


$2522 


d98 3968 


57064 $11s 898209 
9-7 86579115 
7967424 
9978690 


8598201 
9.898103 


078104 
ris | 

875574 9. 8976143 
0-7877202[9.897 5162 


Wis 46G 
315 


2972216 


boo? 8971233] 


2-188 53239.8070245 
9-7886944 9-896926 


3988930 $5.826828: 
P78gorny g-896725 


«789 1802 g.89663c 
o[9.7893420 8065321 


_ Sie «|. Sine 


|; 8980060| 


FIgeor $10.1t;oloe 


olTgagas 15104750 
$$03$ T0.L81 
#857650 10-1 1425 
0.8860264 10.113 
g.8862878 10.11 12 
þ386349510.7134g08 

So Iooi13t899); 1 
0.8870718 10.11 2020s 
5 873330 16-112667c | 

$89594210.1124058 : 
s oi078550 1075 t6{rc 
2.888116 510.111882 516 
9.8883775 101116225 
98886386 10.1113614 
2.8888996. IO.ITIIOC 


5.881605, 10.1r%z5 


| 98894214, 10.1105786 


396823 I0-I03177 
9-8899432/10-1 vDIGS 
$902040 10.109796 


lgogre 10-1095353] g 


8907254, I0.1092746 
9.890985 1{10.1090135 
9.8912468 10.1087533a2| 6 
9.891 $974 10-1084926 


5 


2.9898 266 
aþ 7090266 


27901403 


"6 Jl 4445-9 ” 


9.7 


$19.79 


«coy. 
9.7909 $4155 


4791114 


9.85623 
9.896136g 
9.8960379 


959385 
p-9958398 


8957406]. 


8956414 


8595542 
19-39 $4425 


12979127 $4j9-38953435 


791435s 


2-39 $2440 


1 ; P-791 $963) 395144 


” 
8 
IC 


2045 «7925 366 , 


0791916 
9.7920765 
9-79223605q 


9-7 923900190 


27.9-7936727| a9384ge 


9: 


7938317] 


9.7939907(s 
79414965 8935444 


937452 
8936448 


894374 10.1056285 54 


«8pg6319]10405 


o894891810-20830 Is2 


8551 319/10-4 
98954115 10.1 


9 896i918{10.2c 


> S964S19 20.308 
10,1032 


LO, LOZORE 


| 

1 <* 
2.89 56719] 10-1 | 
9-89593i9[10,.104068 214% 


J=&I 


29 


—_ ——r——E—R—_—_ _—_— 


- 
228  _—_w yy —uw ww ow ww ww www ” 


= MA ama =...oca cs cas ria. as 5 


"wy II 


——_— —_ ” —_4 


— W——— AG 


- 


_— 


Lk . AS. i. 


—_ 
. 


— 


as = Se  — —— -- a_- > 5 


_— — — __—_— 
- — 


- 


[0:0934397 
$110-093981 


10.0918891 1 


oF © 


p36z7s 16,0g037E5 Ry 
[= 110-0941142)51 
| 4749839 


$999402 10090597 : 


Ic 
«909660 | 


$27996507 ; Mo goes 


; 1-799961 9798 50 
'8 19.-8001165; 9869185 
9jp+8002724]5 9889 579 
09-800427 239889476 
0; Eoog8aole. 88937: | 
1216 9800737 9.889 2906 
B00892119 889167 6 
1419-80 10468 9.88906, 
9.801201 5j5 dd aL. 
ra-rorgra +4 dj 
9.8015106 2-88 7547 
18i9-8016645 28886513 
[tg9 801819216 006475 


21 5802127 5. of 
22 FE. Ty 
2319802435 98 8133 
: 8025894 w8foagy 


2919-803357219.3887 5102 
130]9-8035 105 nl nd 


THE WTE SE >> Þ 1 


Mn Ah ” 
=> 


> - 


* p 


zop-803s $76 Tre) 
4 457+ 887301 
$azs 0 90074997 


68765110.9831235|25] 
" [$:-9171338|10.0828652(256 
9491739 11j10.a826085|2 
$3;10:0823517 
1100820945123 
ol : 06081837 3Þ2: 
i 1008 1580z[21 
SF [9+918676 po,ods 33j20 
9-9 18934044068 1086c [15 
9«9Ig1911 0.o808085 18 
9.919448z110:0805515117 
: Sg19705! 032802945116 
of © [949199621 0.08c0379gÞI5 
959262191 10.079780g 


119.0787 $34|t« 
10.0784566] 
2-921760 10.0782398| g 
g9:y220170[10.0719830 - 
9.9222737110.0777263| 5 
949225 304 00774596 
9-9227874 10.0772129] , 
949230437110-0759563] 2 
[949 233004 [0.0765 996 
9-9 23557<j104076 4435 
9-9238135{110-0751865 


I 
' T a : . 
= : : 


Brhuter 


[5808067 519.8842 54 


5.8082180[9.8841479 
2/9 8083684[9.8840418 
.80851839.883938 
419-20866g0[9.82 3829, 
519-8088 r9219.88397 232 


619.808969 219.8836 168 
g9-80gIr19g219.8835104 
8 9 309269119-8834035 


1119-8097 182þ9.8830841 
t219.809867819.88 2997 / 
I 319.810017 219.83 28906 
1419.8 10rg6619.38 276 28 
I5|9.31031 5519.88 26564 


16]9.81046 5olg.8825499 
1719.8106141]9.88244 28 
1819.8 10753119.8823357 
I919.3810912115.88 22285 
9-81 1060g19.88 21213 


2110.811209519+8820140 
2219.811358319.881506 
2319.8 11 506919.88 1799! 
2419.8116554þ. 8816918 636110.0700364j36 
2519-81r8038þ4-8815842] . [y-9302195}10.069780g 
269-81 195 219.88 14766 
27[9-8121003[9.88 13689] - 
2819.8122484[9.881261 
2919.8123965[9.8814 534] © [9-9312431110-058756g 
3019.812544419.881049 9-9314989 19.068 50J 1 
S1 4 | ; 

<a Sine | | Complement | T ang. 
= © ___ 49 Degrees. 


-. 
_—_— 
—_ ————— 


FI Es 


nates Is 


bo 


pl 


« * - 
nd — 


- angent 
Complement. | 
3 $314989110.068 SOL 


9-9317547[10-0682453 
_ [9-9320105|10:067g895 
g9+9322662j10.06797338| 
9+9325220 1040674780 
99327777 ,19:0672223 
p 9330334 10.0656: 
9-9 332890(10.06671 1c 
$*9335445(10:06545 54 
9-9333800J 19-066 I997 
29349559 19:95 99441020 
INT ; 99343114 10.06 $6886 
42853 1431 31j9-8797462] [9-9345670(10-065433c 
4317-81446009-8796375| [9-9348225 100651775 
9-9350780 10.054922c 
9:9353335 19-064566 5 
$493$5889 10,0644111 
9-93 58444 10.0641556 
9-9360998 10:06 39002 
45 8153391 8789840] [949353552 1010536448; 1 
$cÞ2.t 9-8788748] [9.9355 104 10.0633895 
949358659 100631341} 
9-9371212 10. yoo ies be 
$6-9373765 10 0626235) 5 
9+9375318 10,0623682| g 
9.937887110.0621129 


| 9.9381423 10.0518577 
5 52165 9.9383975 10.0616025 
[>-8166521]9.*779994| [9-93386527 10.05613473 
9:93? 19079 g0.06logel 
9-9391631: 10.0608369, 


T 
o —_— | Tang. |2 


49 Degrees. F 2 | : 


219. $1723349- 8775601 
319-8173785/9-8774501 
9s 8175235 9-8773401 
9 9.8176685' 16685 9.87723 


8185 of 76457 


113]9-81882509.876346 


94222 
9.94247 


98091133 9-94259879|[10.0570121 
1019-81925739-8760145] [9:9432428/30-0567 572144 
7 8759036] [9:9434976|10-0565024)43 
bh 45098757927) |9-9437 3241100362476 
I'Sh, 875681 9.944007 100559928141 
| 207913032 args 9.94426 1910.05 
21]; 18754594] [9:944516410.0554834[29 
by 8753482) (9.9447714] 10053228: 
2315 30.9-875236g| [9-9450261110-0549739[3 
24 1 ate 9:945280N10405471 5 4 
25 8750142] |9:94553 SE}: 
2619. 8749027] [9+945790 100542100]; 
f7 . 8747912] [9-9460447]10-0539553 
28[9. 8746795| |9-945299Y10.0537007 
29198211217 8745679] [9:9465$35110-0534461| 
399-821264 8 6 9.946808, 100531916 
1 Sine | {cones 
A 43-Degrees. _ _ 


g-941968 froogdopre 


9+9427331110.0572669 


w 
© ww 


1 —> y - 


paeage 


21997 


37 Poa | [9-948335 5110-05166 
22 2105 ] , . I 45 
19-82240 | 9-948 5899 10-0514101}23 
3s 7022508; 
| 226 
- 352 
41 9822030: 2222 
22972 58 ; 
43 TD: men 9498615[10.050138 zfit 
446 CI09S9P 8 4: FY- 4 10.0493338 
(69-023 5386072059. 2:9$9624810-0493752 
2. 72655 On L040 
| 5019-372 3466} 19-9511 491209]! 4 
334110-04836556[13 
AE = 10.048612 I 
are 10.0497581|11 1 
96! 19.04880 3c 39110 
2-9 $21 $03[10.047849* 


0:95367$2/10.046 3248 
0-9539293o.ogde7e7 


 Mihutes. LR 


—c.--- 


Sine 
0.8255109 
08256512 
9.825791 

825931 

9.826071 5 
Ge38262114 


8710735 


9.8709 597 
$.8708458 
9.8707319 
0.8706179 
9.8705039 


7 


\A_oÞ> w | © $2Jnul 
LM | In 


—_— 


QO.\O co & 


my 


9.8263512 
9.8264910 
9.8266307 


9.8703898 
5.8702786 
9+-8721613 


9.3267703 
0.8 255098 


| 


9.8 200009 
8599326 


— — ? 


6.827049398698182 
9.8271887,9-8097037 
19.82732799-8695891 


my Wy oy oy 
hd we 


827467 1/9-86947 
pt paT 


22 

23'9.83387163 5-8684396 
24/9-8288547 9.8 -8324 
'25 9.8289630 5.8682088 
: 6'9.825 131298680934 
279.8 292694 98679779 
2819.829407 5 98698623 
299.829 5454 $+8677466 


10.0453085[59| 
10.04 5054558 
9+95$1995110.044800g[57, 
9554535119-2445465[55 
949 $$707 $110+0442925Þ55 
— _ yy ——  — — — — | 


9.95596 1g8]10-044038 554 
$egg621 54 10,04378 6153 
9-9 $6469 4[10-0435306]52 
9:-9$67233/10-2432767151 
2-955977 211 0-0430228)50 
Ce2$72311110-042768gl49) 
9:9$7485Y10-042gl gage 


9e95773891[10-2422611 
- (9+9$79927110.0420073\ge 
9.958245 5{10-0417535 45 


9.953 5004[10,9414996[44 
9-9 587$42[19-04124 58]; 

29 2110.0409920[4 
9:9592618110.0407382[41 
9:9595$155/10.040484 5140 


9+9 $97693[10,0402307139 
9-9600230|10-039977C 
9-9602769110-0397233 : 


9.9605305|10,039469 


9.9609842/ 10039218]: 
9.9610378110,038962213/ 
9.96 12915119.038708 
9.96 154$2|19-0384 543132 
9.9617988|10.038201 2j31 
9.9620529112:037947 5189 


30;6.8295833 5-8676309 
T oo Sine 


Complement ! 


— 


36 38305091) 


3; 17-8306 


3519-33098 37} 


4 3-8309a0g 


8316056] 


45943146 : 
$8314583(s 
Wer 


5919-83 


9.867 1693 
9.85670$12 
8669351 
9.8668185 
3.8667026 


9.856 3534 


8672833 


9.865 586 


4c|9-8310580ſ.8564695| 


11;-3$3t119 


8662365 
9.8661203 
9.$660035 


9.85589658| 
19.86 g7700 


6m 


28133 
CSa05Es 


|9:9658555 


(9.8642453 


3337843 |9-864127 


| 5; Sine 


_ [:9696559] 


9. 9638204] 10.0366796[25 


9-96 35740 
9.9638275 
9640811 
99043340 
9-964 5881 
99648416 
9-96 50g9g1 
9-96 53486 
9-9656020 


Tang. | conpemen | _ 
9+96 2052 10.0379175[30 


9+9623061 


Tangent 


10-0379939 5 
10-0374403[28 
10.0371867[27 
(0,0369331f26 


10.036 426Cj24 
(0.03651725[2 
10-0359 189}22 
46] 10403556 54Þ21 


1410035411920 
10.0351584fi9 
10-034904918 

10,0346514[17}. 


10,0 


[10-034144 ck 


«9661089 
9-9663623 


19-9665 157 


9.9668692 
9: 9671225 


A 29673756, 
99676293 
5.967886) 
9.9681 360 
9.968 

9s FIT 
9.9688g60! 
99691493 
3-96 94026 


"Tangent angenr 
:ormplement | 


10.0333511}8 
10.0336377|13} 
10033384312} 
10.0331308|L1 
t0.0328775/10 to} , 
10.032624 4} $ ; 
10.0323707} « 
10.0321473} 7 
10,0318640] 6}. 
2s ens ; 


t990313573}.4}. 


109,03 I 104 
t0.0308807 20 


10-030397 
i 0.0 39 $<p< 


Tang: || | 


_47 Degrees. 


F4 


EK 


mba | O [Sou 


27198374125 218] [9.9764909 
03744 $915 5 a8ohord | p 9967440 


| 


43 Degrees, - £4 
' Sine Comp Tang. Wheat] | 


98337533 9.8541275 


9.8335 1 33/g.8640096 9.969909 i[10,9300909 po 
9834054") 0630927 | 9p TOAG2; 10.0298376 


8343240: 89110.0293311|g6/ . 
8344997 4 +9709221 10.029077 $5, 


9.8367447 c 7 
319-836878415 9 


9837012119. dk 9. 18] 
251983714 als Sabo 9.97 $284 $11. 


269837279115 98610412] '9-9762379 


9-9759970} 

'9.977 2500} 
Tangeo 

| CA 


8375795 5 
i amr 


( 


| commences] Sine 


_ 


$38078 319850322 
833211 2198502022 
-832344119:8600821 
$38475919.8 5996 I 


46 08350373 50506350 
471984006429 8585141 


4819.8401955 9-8583929 
9.8403276 9.8582718 


$41 3785 98572998 
5819-841 5095 $-8571779 
59/9-84 16404 98570561 
6 599.8417713 9.8569341 


| 


NE: cs, Ny 


[19-0227500 : 
19.0224970 29 
19.0222440 28 
I9.02T99IO 27 
0.027380 26 
10.021 


I0.0222321 2 


10.020979 23 
10,.020726 


$9.98 i80ge 100181976 
9-98205591t0.017944 
9.9823087 OI | 
9.982 561611: 


9-98 30673]110,016932 
9-98 33202 10.016679% 
949835730 10.016427C 
9.9838259 10.0161741 
| $4076 ro.olg9213] 3 

+9343315|10.0156685] 2 
9-9845844] l 
9-9843372|10.0151628] © 


| gs | Tang, 2 


"46 Degrees. 


125] 


.8 — — 
H3-841g021]9.8 558121 


11.34 3984 


I! [29/984 5533 
4; (32 98456518 


9.8557106 


938555878 
658554655c 
$943 553421 
319-8552192 
29:8350961 


———_— 
2+34335479+3549750 


217+354845% 


t81:4344113715-3547266 

P »+8442432 
© 

[2344372 


go, 54603 
+5 $44799 


 [9-9896399.10.0t03601 


[1022126305 


9-9876179,10,0123821 
$+287870510.012129 


9.9881 2341001 18766 


9.9833751;10.0116239 -< 
tiers 
as 


9-988628910.01139 
9888815 10-0121 4 

9-985134410-0108656 T 
9-9893871,10.0106129 


9:-9898926 10.0101074[;c 


9-9901453 10.0098 547 9 
9-9903931[10.50g96019 5 
9-9906 $08 10.009 3492[37 
9: 9909035 10.009096 $ 
9-99HiS6YIC,oo8843 
Es OS C £4 
$+991408g/to.co8591 1 34 
9991661 10,008 3384[23 
9-9919143110.0080857]; 
5-99216750,10.0078330Jaz 
9:292419710-007g803[20 
———— So 


36 
$ 


T 
Conplentine | Tang. 


\# | [ten Sine | 


— __— 


:nutes 


——_—_— 


45 Degrees. 


—_— 


4 
S|______ 44 Degrees. 


SHE 


8 | Sie | -omplewent | lement 


39k 3.84 565 10þ 28532421 
31 9-84 $7903[9+3531179 
32þ9.8459182}9.8529936 
3319845047 1[9.8528693 
34|: ride 9.8527449 
$3: 46303519. 3526204 


i 64 $43 181998524959 


45559915 bs 2371 
$68 2246 


-PF3 16 


499-845943519-8519570 


p 9-847199899-8 517471! 


98474 8914969 

48s 3 230 inls'8 191,08 4137947 
459:8477091 5 3.7; 
47 9.847836 5[9.8511211 
4319.847963719-8 509957 


50 93482185 82180 2950746 


39k 846815 9. $a1212] | 


p 9.84707 14]9-8518721þ- 
hot 5473207 9. 2266229 


= at 


- 


ba - ;8480909[9.8508702Þ+ 


Tang, 
9-9924197110400753803 30 
19:9926724110.0073276 29 
$+992925g1 


9-994945 
9.995199 
9. pee I0,0045480 
9:99 57047 
| 8998997 3 1 0.00404 27jI6 
$996 21 


4 a4ge.4bl 
, omplement 


t0.007C949 28 


fa) 0050534 20 20 


10,004g007|1 19 
18 
vgs ny7. 17 


yon 


46 


TODO 
10, 


Serra: 93506190 - 1549977260110 . 
2991971815 | 
$3 348 5989 Shag |9-9982314/10-0017585|- 7 
5$419-848725719.2502417]| '[3-9984840|10.001 5160] 
5519-8488524|98501157] [9-9987367[10,001 2632] 5 
$o5-Fgdp791 9.8499897]  19-9989893110.0010107] 4 
5719-3849 105 719-34986 37] [5-99924 muees { 65. 3 
$8/9.849232209-8497375|  19-9994947|10-0005053 
$919.8493 585]9.8496113} 19-999747310,0002527] ? 
5019.84048 5019-84948 50] [10-000000Q10,2c © 
—m 1c. | } Tagen: | 9, |- 
— Sine [crimp Tang. = 
an: = 
45 Degrees. - i= 


COT oat yo 8 ail ds nt SIDES 
at 4 


% 
os 4 ' 


Kd 


__  <——_" 


«5637 $450 
$19-83767999 


Eine 
Complerarent 


”- 


—_ 


0.8278122! aSoganat 


«OD UB URLO 


9.8606821 


| 


i} Sy Sos [To 


1 +37v 


Taye 


s- 9759970 
9.97725 


[ Tang. H 


" OfaPtETERt 


a wow ge I 


0.022780 


— #—— —T ICIS oe _—O— Gs Mares de TC, nd 


CE: 


1 


46 Degrers: 


S 
Sine | clever Tang. | complerene |: 
9-8417713/9-8569 341] 69848374 10.015 1628 fo 
1]>-341902119-8558121] |3:9850g00 19.014 cos 
| 219.8420328,5-8 565 +38 53428 I0.014657 58 
3-8421634[9-$55 3678] [9-9855955,10-014404415 
4[:-34229399-$5564455| [99858484 100141516156] 
|- 519.8424244/19-856323 9.9861012 10.01 38988};e| 
$$425548|-,3g62008] [9-985 3540/10-01 36460)54 
9.8426851/|9.-856078 5-9858068.10.01 33932 
t1-.2428 1 $49.85 59558 99868 59510-0131 494 
$1:.8429456 9-35 5833 3-9871123 10,0128877|g 
1015.8430757 9.85571065] 1+ 987 3651/10-9126345 
111 .8432057|15.3555898] [9-997617g, 10,01 23821, 
| 1212-2433355-$55455 £:387870510,0121 294148 
I 984345 551943553421 9-9381234 10.01 187 66 4 
141.8435553|9-8552192] - |9-983375 1100116239, 
LE) & 34372599-8350961} 19: 9886289 10.0T139L1 
[5] 234335479:1545730 9.98888 16 10.0111184; 
t1-.3439842|3-3548459] [9: 985134410-01086 56 
t8]-,.3441137}9-3547266] 19+ 389387 1110-01061 2914 
(5}-.8442432 0.8 546033]  |9-9896399,10.0103601|, 
2c1-.8443725|--8544799] |? 29898926 10.0101074 
211384450182.8543564| |9-9901453 10-0098547 
221-.8445310/9.8542329 9.999393i[10,00g601g9 
2315.2447601]9.854109 9.9906 508 10,009 3492 
2419.844839119.85398 5 9. 9909035 10.009096 5[25 
251.8450181[9.853861g] [9-991156Ic,0088438 35 
26 SLIT: 8537381] [9-991qo8g|t0.0085911]24 
271284 890.8536 14 9-9916616|[1c.008 3384[33 
28[5-84 $404 5]9-8 534302 (9-9919 143/10 00809s7 37 
29'o,845533219.8533665] [5+9921650, 00, parks 5 4 31 
{30 948 9845551819. 8532421] [9+9924197 10.007$803[30 
Fo _ " Sine | Jug | Tang. 'F ang. £ 
45 Degrees. E 


EF Fg 
— TO 


MS abt ad EAACIGSIETS FECT 
5919-84 16404 9:8570551| [9-9845844/10.01541 56 
6019.8417713 9-8569341} [9-9 -9843372j10.0151628 
vm > 001,98 gynne——quraegg RT _ 
|_'cs Pie. de Sine | Complement {| LE 2ng - 15 
[= 
WP CK Degrees. | [=] 


5. af — — 


, 


3 44 Degrees. 
5 7 uc 44424.0)l bo 
Z Sine <—— | Tang, nip 
3019.84 566 18 6-8532 421 9-992419711040075803 39 
3119.8457903|5-8531179| [$:9926724[10.0073276 29 
3219.8459182]9-85299365 $-99292511t0.0070c949 28 
3319845047 119-38528693] /19+9931778|10 0068222 27; 
3419-846 175419-38527449| © [9-9934305[10.0065695 26 
35\68463035|9-3526204] 199935832 (0,.0063168 25] 
35648464318 4599393590 0069841 24 
| R $3599 | 9941 : to par ot 23 
9:85 224%] 15-99 4443 3/19.005558 7.22 
po e501 oy —__ 9:994694c[19.0053950 21 
4 9.8469435 98519370! 19:9949466}io 0050534 20 20 
4119.84707 1449-85189 21} [9-995199910. -0og007/19 
4719-84719 8517471 94995452 no004948QuU8 
4315-847 3267 9.8 $16220 9.9957047|10.004295317 
9.8474 $4319-8514969| .[9-9959573/1 0.0040427/I6 
43 8475817 98513747} |%9962100/to.0037g0 
4519.$477091 38512455 [9-99 627/10 003537 
4719-8478365[9.8511211| [9-9967154{10.0032846 13 
4819.847963719-8509957] [9:995 $S80!10.003032 
4919:8480909[9.8508702Þ+ [9-997 2207[10.002775 311 
50/9.8482180[9.8507445] [9:9974734[10-0025265| 10 
MIT: 84834 50}5+8506 190 46 72601104002274 I 
5219-8484 726 $94939] . | 79781 10:002021 3] f! 
$319.348 5989 92903675 |p-998231410 0017586] 7 
5419-8487 25719-2502417| *[;-998484010.001 5160] 6 
5519-8488 524]9-8501157 9.9987 367[10.001 263: 5 
$96-343579119-8499897) (9-9989893[10.0010107] 4! 
5719-849 105719-3849856 37] [9-9992429 10.0007 58c| 3 
5$8/9.849232 219-8497 37 $|  19-9994947 10-0005053 
$9/9.8493 53519.8496113} 19-9997479 10,0002527} * 
60/9.8404850[9.84948 50) [io-00COOC}10,-00 WT 
«ws x or - K—Yz - 
- I | Sine FRek --+-D | Tang. Z 
Re ee” =Q 
45 Degrees. |= 


* 
WW” 
— 
by - —__ 
" 
_ 


| 


TABLE] 


| Logarihos 


a Numbers, 


From an Unite to 10000. 


111.041392 
1211-07918 12 
I31-1313943 
1411-1461 28c 
I 1176 I 
1011-2041 20C 
1711-2304435 
1011-25$272 
1911-2787 536 
2011-3010300 

21|1.3222193 


2211.3424227| 


2311.3617298 
1.380211 
2011-41497 33 
2711.4313638 
28[1.447158c 
2911-46 2398 

14771212 


3111.4913617 
32{1.$0$150c 
33/1-51851359 


———_———— Dee. att. ft P”Y 


NamLogarithmy |\Nur 


421-6232493 
4311-6334585 

1.6434527] | 7711-8864907 
4$|1-56$32125 7811.8920946 
4611.6627598 7ol1-8976271 


$311-72427 $9 


| 


as. 


EEE o_— 


6 1.3260748 


$411.7323938 
$$11-74935 27 
$6 1748 138 

$711.7$$8748 
$811.75 34280 


$9/1.7908 520 


6ojt.9781512] 


6111.7853298 
6211.7923917 


63j1.7993405 


6$11.8129133 


6611.8195439 


- r-9912261þ 


0911-9955 35; 
100 2-000900c F 


| 34 1.5314789 


I 
\ @ - 
. 


2;00865002 
2.0128372 


2+0170333 
2.221139 


2-02539299 
2.02938 38 
2-0334 238 
12-0374255 
- [2-041-3927 
2.04 $3230, 
2:0492180; 
20539784 
20569048 


1 10]2.0644580! 
2.0681859 
2.0718820! 


2-07 55470 
012. 0791812 


2.08278 54 
2.0863598 
12.0299051I 
2-29.34217 
2.096900 
2.1003705 
2.1038037 
2-1072100 
2.1105897 
130/2-1139433 
| £31[2.1172713 


132-2. 1205739 
I33\/2.1238516 


2.0506978| | 


124'2. 1271048} 


134 
35 
136 
137 
138 


139 
| 140 
| 141 
| 142 
\ 143 


[2.1643528 


| NumſLogerithm, | 


21271048) 
21393335 
2-1335389 
241867206 
2-1 398791 
2.1439148 
2.1461280 
21492191 
2:1522883 
2.15 53360 


q 


2.1613680 


2-1673173 


2.1533525) 


2:1702617 


L53 
| 154 


156 
IS 


156]2-2201081 
| i6712-222716 5 


2-18 46914 
2.1875207 


2.1931246 
2.1958996 


I7512.245512; 
p——_— —————— 


16912:2278867 
25230448; 
242329961 
172/2-235$284 
2.238046} 
2.240549; 
$1 2-24 3036c: 


17712+247 973+ 
12+ 2 59420. 
2-252853c 
242552725 
2-2576786 
2, 2600714 
133]2-262451 ) 
18412.2648175 
18 5[2-2671717 
186]2-269g125 


— 


| 


187]2,2718416 
18812.274157t 
18g12-2764618 
190]2.2787 53* 
191]2.2810334 


| ———_— 


192]2-283301? 
19312-285557+ 
I 94]2- 2878017 
I9512-299034c 
19612.2922561 


19712-29446 2 
19812-29666 $2 


199]2-2988531] 


200123010300 


200 


—— 


6d "7 
© 


«a. a. x a we rr nu gry, 


| 21<|-+3344537 


rithm 


217 2.32837 96 
2,4304138 


2.303196 1 


23812-3765 $770 


245]238 56063 


143263399 


1.3364597 


þ 


| — 


222 


2345353 
223] 22345304 
224/2435024 


22512.3521825 


226| 2.354108 
| 227|2:3560259 
228/2.3579348 


229|2-35983$ 
_230[2.351727 


231[2.363612 
232|2.36 5488 


 233|2-3673559 
234 2.369215 


23712-374748 


23912+3783979 
24012-3802112 
241 2-3820170 
24212-33381 54 


2.387 38 
24512-3909 351 
247[3-392696 


_248[2-3944 517 


249]2+39619 


25 2+397 9409, 


251 2+3996737] 
258 2.4914005' 


 253]2:4931205 
254/2-4048337! 


255 2.406 5492 
256 24082400 
25743+4999F931, 
_258 2.41 16197 


| 295 2:4132998 


26c12-4149733 
261|2-4166405 
26 2]2-4183013 
_ 263 242995 $7 
264/2-4216039. 
265|2-4232459 
26612:4243816 


267\2.4265113 


5 «434568 
27412. 


512-4 563660] 


2-45484 45] 


8/2 4593925 


_291] 4638930 


2.4608978 
2.4623980 


29 


29412.468 


2-45 53928 
2-4568676 
73 
2-4698220 
2.4712917 
2-4727554 
2.4742163 


ECLICIS: 


2-47 $6712 


z 00 


Logarithm, 
30112478 5065 
302|2-4800069 
30312.4814426 
304124828736 
305|2-43842998 


| 


306[2.48 57214 


30712.4871384 
30812.43885507 
309]2-489958 5 
31£12-49136517 


311124492760, 
31212-4941 $46 


'326|2.51321 


324|2+-5105450 
. 325,2.511883 


3271245145477] | 


2.5158738 
32912-$171959 
331|2-5198280 
332/2.5211381 


Num|Logari 
334{2-5237465 
33512.5250448 
336[2- 5263393 
337\2+527629 

338|[2:5289167 


339/2-5301997 
3492-531478 


34712-5493295 
348 2.5415792 


| 


———— 


359255592944. 


| ———— ——— 


333[2.5224442 
23412-5237455' 


— 


26342825 

= 2, $620554 
3$112+54$3071 
35212-5456 $427 
3$312+$477747 
3542+ $499033 
35512-$502283 
35612-5514 500 


35$712-5526682 
358]2-5538830 


360ſ2-$563025 
3611245575972 


362123587086] 


36325599966 
364|2. 5611014 
355125522929 
356512.5634811 


| Num; Logarithi 


— 


. 


36712-$645661] 
3682-56 58474 
359}2+567026; 
370j:+5682017 


2D pat 
37214 $795425 
37312+57 19088 


37 $12-$74031: 


- 3761355751875 


37712+$75 341 

37812-57749 
379[2+5786 35: 
380ſa-$79783* 


28112-58092 5: 


382]2-53 20634 
333 2.5831988 
2-584331: 

38 512-58 5450 
38612-5865 587; 
"38912.587711c 
388 2-388831 
38g|2-58994596 
390|2+5919546 
391 24692170t 


39 25932801 
393]2-5943925 
394|2-5954962 
39 12:396 $97! 
| 39612+597695: 


398]24599883! 
39 . 2:6009725 


357125646661 


40c 2.602060 


AC 


Lak.” - ol 244 Sa IEF, » "as L YR 


397 2:3987905] 


1 


— . 


_—- —— 


| 


$02. — S== 
{agen 407 
t 2.0031444. 6702 
pe DO —_ 43 5/2-0354993 5 2:6911928 
403 2-605 3050] | 436/2-6394865 47a/2.6720979 
404 2:60638 14 471/2.6730209 
$05 2076652 472/2.6739420| 
2 5 | 2.6748611 
inaooopnd | Eeponen | eros 
40 2-01: | 212:6454223 | 47512-676693 
409;2-6117233] | 44 Sabao 476 2:677606g 
4102:6127839] | 4432:6464037] | 47 [26785154] 
41112613818 444 236473830 ped (nga wt 
41226148972) | 44512-6433 479/2.6803355 
413/2:6159500| | 445120493349 48012.6812412] 
4142-6170003] | 447 26503075 £1/2:6821461| 
z15:6150g81] | 44326512780) | 481/2.6821451 
41 wrbs + + [OE 6 view 433 T0097 
bt nd 6541765| | 484(2-684845 
18]2:-6211763 45 1/2. 541795 685741 
19126222140 45 6551394 pe 226836264 
4201226272493) | 453 SS "48712.6875 290 
| 42112:6242821] | 454 257955 48g 2.6884198 
422 2.0253124/ 455 _— $ 48g 2:6892089| 
423 2.6263404 456 2.65 9045 49012.6901961 
42412-G6273659 4572-05991 x/2.6910815 
42512-62838 9! 453/2.660 LP, 397 2.6 19651 
4262629 4096 459 pe = D 6028459 
CS | Reed | nes 
rages! | eee | ET I 
429/2-6324573) | 452j2.664 8 96{2.6954317 
4392-6334655| | 463]2-6655810 bs $2064 
Co acanl ag: 6665180] | 497|2-6963564] 
| 16 dope A SOana 498] 2.6972293 
, 432 2.0354 * | 199 2.69v1C05 
1 | 4325354879] | 456/2.6633859\ | 49912.65 | 
I 1 335:53748.9 | 4572.5693169| | 500l2.6589700 


500 


—— CGG Wl... d6. 


500 


,Num Logarithm Num Loprenn Num Logarithm 
\5c 5o0L 26998377 534\2-7275413] | 567 7127535831 
502/2.7007037| | 535]2-72835 38] | 565 [27543483 
503 2.7015680| | 536/2. 7291648] | 569;249551423 
504. 2+ 7024305 3712+729 9g 570 27558743 
t 595! '2, 7032914 228 247307823 571 2. «7566361 
'$06/2.7041505| | 539/2-7315588] | 572 2- 7573960 
$07,2.7050080] | 540j2.7323938| | 573/2-7581546 
$08/2.7058637] | 541]2-7333973] | 574 2-7589119 
| 509 7067173] | 5421247339993] | 575 (2+7596678 
| 510Þ2-7075702] | 543]2:7347993  $76/2.7604225| 
$11 2.7084209 54412-7355989] | 57712-761 1758 
512[2.7092709, | 545 2.7363965 28 2.7619278. 
513[2+7101174! | 5$46]2-7371926 579 2.7626786 
5 141247109631} | 547]2. 7379873 580) 2, .7634280 | 
515 2.7118072| | 54+ 2.7357806] | 551 2.7641761| 
"516]2.7126497| | 5491247395723] | 58212-7649230 
5 1712-7134905|-| 550j2-7403627| | 583/2-765668 
51812714329 551127411516] | 584/2-766412 
519127151674) | 552127419391] | 58512-7671559 
52027160033) | 553]2-7427251 586127678976, 
« 211247168377] -| 55412-7435093| | 587 2.7686361 | 
522[2.7176705| | 555[2-7442930| | 58812-7693773 
52312-7185017, | 556Þ2-7450748| | 53912-7701153 
$249-71933 13) | 557]+7458552] | 590[2-7708520 
_ $2512-7201593 558 2.7466342| 591[2:7715875 
 526]2.720985 7 55912-7474118| | 592 2772321) 
| 527j267219 106 560124748 1880 593 2-7739541] 
| 528,2.7226339] | 561]2-7489629] | 594127737864 
$29,27234557| | 5627497363] | 595 242745170, 
530 2-7242759, | 563Þ2-7595084 _596[2-775240} 
531,2-7250945] | 56412+7512791] | 59712-775974%, 
632247259116) | 565]2e75 20484 598| 2.767018 
$33 2+7267272] | 56612.7528164\ | 599 2.777426 
| 22427275413 | 5672.7535$31! | 600 27781511 


"7" 


. 63612.8034571 
638 ETIO7! 


————— —— , ——— 


634 28020893) 
63512 9927737 


63712.9941394 


— - _——— 


——— 
JumſLogarithro, hoo! Num Num Logarithm 
| "667, 2-8241258 


668, 2-3247764 
669. (2+525426, : 
670! 2.3260748 
-671]2 $267225 


2.7824756 | $39]2.805500g] [672/2. $2736923 
- , Tay | 64012858800 673]2- 8280157 
07,2-7831887 64412.80685$0| | 67412-3286 
_ 4 9; 642 28075350 67512 2 297 ol 
6102.7853298 | $43]2-$032110 -676 2.8299457) 
611/2.7850412 67712.8305357 
612.2.78675 14 679] 2.3312297 
612 2-7874605 679|2-8318598 
614 2.7881684, 650(2.8325098 
615 2:7888751 651 25331471 
616 2.7895 807 68212.8337844 
6172-7902852 68312.3344207 
618 2:7909885 68412.5350561 
: 619 2.7916906. 685]2. $3569c0| 
620 2-7923917, 68612. 9363241 
621 '2.7930916, 68712.3399557 
622 2.7937904 688]2. $3 75884 
623 2.79448380; 68912.82 22192 
6242.7951846 6942 $3 228491 
625'2.795 8800! 691 2.839478: 
626 2, 7965744 $38ca! | £92]2.3401061 
627 2:7972C75' ©93]2.84c 7334 
628 2.7979596 | ©9412.8413595| 
ya 7986506 695 2.8419848 
6392.7993455" | 2 2-8426cg 
Gn $0c0294 ( 9712,843232% 
632 2.8007171! | 695 3. 5433454 
633 2.801037, 67 | 65912 844477 
| | 634 2, 8020893 ' 0072.8 2412538 7—-< 2.8450g80... 
CG 2 


700 


700 


nCoparicng Num Logarithin] 
76712-8347954 
| 768:2.8853612 


| 769/2.8859263 


| 79412-89925 


; BCC 2 9930990) 


} 


770j2-8864907 
77112-$370544 


772/2.8376173 
77312-3881795 
7741253587410 
Ton 

_TTOSSIYWIT 
77712.8994210 
778/2.8929796 
779/2-5915 375 
780; 2.8920946 
7812-8926510 
782; 28932067, 
783/2.8937619 
78412-5943161 
78512.8948696} 

78612:8954225 

78712-3959747 
788|2-8955 26 
78912-8970779 
79.912.8976271 

 791]2.5951765 
79212.3947252 

| 793]2-5992732 


—— — —— 


79512-9903671 
799 2.920931 

797[2-9914553 
79$|2.9920029 
799[2-902546% 


Num.Logarithm [Nu 
T0112-8457190 FA TEE 
702|2.8463371 | 73512 $662873 
703/2.8469553 | 735,2-$668778 
70412.8475727 7372.8574675 
705 2.8431891 | 733/2-8589564 
706, 28488047 739,2-$686444 
707,2-8494194 | 749,2-3592317 
703/2.8500333 741/2.8598182 
Og 2.8506462 742 2.8794939 
710 2.8512583 743:;2.8709585 
71128518696 744/2.8715 729 
7122.8524800 | 745]2-3721563 
712 2-3530895 | 746 2.8727388 
714 2-8536982 | 747 2.8733206 
715 2.543060 | 748]2-573991% 
7162-8549130 | 749 2.5744818 
71728555191 | 75928750613 
718 2.8561244 } 751 2.3756299 
7rg 2-3567289 | 752 2.5762178 
7202:8573325 | 75312-3767950 
721 28579353 | 754123773713 
7222-8585372 | 755]2+5779469 
723 2:3591383 | 75 2.3785218 
724 2-8597386 | 75712-3790959 
725 28603380 | 758/2-5795692 
"726 2.869366 | 75912-5802418 
727 2-3615344 |j 70 2.3808136 
723 2.8621314 | 76x 2.381347 
729 2.38627275 | 7622-3819550 
735 2:8633229 | 753[2-5525245 
73123639174 | 764j2-3530334 
| 732 2.864511 | 76512-85366 i4 
732 2.8651040 | 766/2.8842255, 
F 75.4. 2.8656961_ 797 2.3347954 


8cg 


O ,v. C22 2... eo ne een—— 
> 


800 


% 


Num Logarithm | NumjLogarith pm um Logarithm, 
'$01 2-9036325 | $2, 2.921166 86712.9280191 
$02 2:90417 $3512-9216365] | $68[2.9385 197 
$03 2-9047155] | $3612-9222C63 869 2.92S0198 
804/ 2.905 256c| | $3712-9227254 870,2.9395192 
L-, 29957959] | $351229232449] | $752-9400151 

06,2. 06, 2.906335 | $3912-9237620! | 8722-9405 165 
”_- 2.9068735| © $493-9242793] | $73} 9410142 
$08 2.9074114 | 84112-92479 $74/2-9415114 
80g 2-9979485 | 842}2-9253121} | $7512-9420080 
$102.908485c|. | 543 29258276 | 876/2-9425041 
$11/2.9090208 | $44/2-9263424 ans 9429996 
$122. 9095 56c | 8452-926 567) | $ $792-9434945 
$13 2-9 LCOgOS $46'2. 9273704 67912 -9429289 
$14 2.9106244 | $47 92785 34 012-9444 327 
815; 29111576) | $48/2.9283958] 280129449758 
"$16 2-9116go1| ; 845, 19259977, "$82/2-9454686 
$17 2.912222C : 850, 2.9294189 $8 3j2-9459607 
$18 2.9127533 | ' 851, 29299296, | 884/2-9464523 
819 2.9132839] : | ' $52.2. «9344396, | 88512-9409433 
$20 2.9138138] | 85325 29309499, | $8612:9474337 
$21/2.9143431] | $54,2-93 14579 | $8712-9479236 
$22 2.9148718 | 85512- 9219661: | $83!2-9484130 
$23 2.9153998] | 356/2- 9324735, $89[2-94890185| 
$24 2.9159272 8571+ 9329808, *| $90j2-9493900 
$2512.9164539] |_$58/2: 9334373 | 891 29498777 
$26 2.9169809] | 859]2- 9339932) 892129503648 
$272.9175055| | 860j2-9344984' | 893/2-9508514] 
$28 2.9180303] | $61]2-9350031; | 89412-9513375 
$29 2.9185545] | $62]2-9355073! | 8ge[2-9519230 
$302. 91907S1 | 863]2- 9360128 $96 2.95 23080 
$31 2.916601 86 2:9365137 89712-9527924 
| 822 249201233 865 9370161! 898$}2-95 32763 
$33/2.9206450| | 866]2.9375179, $ogf2-9537597 

 $24/2.9211660\ | $67]2.9380191; | 9003-9542425) 

G3 g9o9 


! 
l} 
I 
| Lad 
$| 


IIS 


þ 
v5 


q 


NumjLogarithm| wn If Nun um:Logarichmi 
91[2-9547249) | 934129703369) | 96712985426; 
92212, 9552c65 93512-9708116! | 968]2.98587523 
993159556377) | 93612-9712758] | 96g12.9863 238) 
$9412-9561584] | 93712-9717396| | 9792-9367717 
$0512. 2.956646 ' 93812-9722028j | 97112-9872192 
90612, 2.9571282 ! 9292. 2-972665n| 97212-9876663 
907]2-95 76073 { 940/2. 9731278 97312.9y851128 
$0812.95 80858] | 94112.9735896, | 97412-9855 58 
909129585639] | 942]2-9740599, | 97512-9890046 
9 19]2:9592414] | 94312-9745116, | 97612:9594493 
91112-9595184]} 944129749720, .| 97712-9898946 
91212-9599945] | 94452-9754318, | 9782-9903358 
91312-9504708| | 9452-9758911; | 979ſ2-9907027 
91412-960C9462| | 947t2 9763520 9$c12-9912261 
915[2.9614211] | 94512 -9768033 ELL 2. 2.99 16699 
01612.5618955| 1 945g]2. 9772662 082 2.9921115 
$1712-9623692] | 9542-9777236 | 98312-9925535 
618/2.9528427] | 95 1]2-9781805 | 98412-9929951 
91912-9633155} | 952]2-9786369 | 985129934362 
$202.9637878; | 953]2- 9799929 98612-9938769 
52112-9642596]| | 954[2-97y5434 | 98712-9943 171 
922/2-9647309] | 95j5:9500034 | 9832-9947509 
923/12-9552017] | 9,42-9394579 | 98912-9951963 
92412.5656720] | 95712-9329119 | 990j2-9956352 
92512.9661417 95$12-9313655" g91[2-9960736 
9262-98611 955912-9818186 | g9g2][>g965117 
92712-5$70797] | $6c[2-9822712 | 99312-9999492 

2512.967548c} 96112-9827234 | 994j2- 9973394 
5209245 580155] 96:12.4821751 | 995[2-9978231 
EL 2.96848; 9} } $6312- 9856263 29952593 

| $3112. 689497] | $64Þ::984-770 | 99712: 9986551 
$33/2- E94159 | 9551-9545 273 2.9991303 
$3Z2 22-9658 8816 | 06612.9849771 | 99512-9995555 
R44-5703469]  $6712-9954255 |1c203.0000507 


_ p— | —_ Fo" PII SS 


(101013-0043214 
12011 113-2047511 
(101213:005 1805 
[1013]3-0056094 
101413-0060379 
i015 3-005466C 


"= 3-0068937 
1017[3-0073209 


101813-0277475 
101g13-008174 


Num FIELD 


mnLpmnm_—_Van—_ WO em e—_— oO ——_— 


1034'3- o145204| 
1035[3-0149493} 
1036 3+ -0153597| 
1037(3- 0157757 

1038 3 .0161973| 
103913 0166155 
jou ſoap 0r5e55 
104113-0174507] 
104 213+ 0178677 
104313-0132343 


104513-0191163 
1046 0195317] 
104713-0199467 
194513-02936r3 
t104913-0207755 
10501}3.0211593 
105113 0216027] 
1052120220157 


1054/3-0228406 
1055[3.02325 24 
205613.0236639 


175 $13-0244%57 
L05913.0245960 


104413-01 0187005 [ 


135 3130224254] 


105 7134-02407 50} 


106013-025 3& -59] 
106113-0257154 
1062 I. 0261245 
106313-2265333 
1064[3-02094 16 
106513-0273496 
105613-0277572 


| 


107413-03 10043 
1075[3-03140835} 
157613-031$122 
107713-0322157 
1078 3-2326155, 
197913-0330214 
103013.0334237 
108113-0335257 
108213.034227} 
10$313-0345254 
103413-03 50293 
198513-2354297 
1285{3-035 5298 


1057(3- 0362295 
1088:3.036623; 
1089;3-037027 

109033: «0374255 
10913:2378247 
109<t3 oe 
1993/3+ 0386201 
1094;3+ «0390173 
1095 '3 0394141 
109613 -0398 195; 
1097,3+ 0402066 
10583. «2406023 

109913-0409977 


106713:0281644 


1100 2.0413927 


G 4 


| TOO 


I 100 


Logartthm 
3-0417873 
3-0421816 
3-2425755 
20.429691 


3:2133623 


3-0437551 
3-0441476 


13-0445 398 


3-2449315 


13-0453230 


3+245 7140 
3-045104$ 
3-0464952 
3-0463852 


3-04 76642 
3-04505 32 
3-0484418 
3-04 85301 


3-0492180| 


3-0496056 
3-2499925 
3-0503797 
30507653 
3-0511525 
30515384 
3-0519239 


3-05 26539 
3-25 30784 


3 3-05 34626 
2 29528454 
3-0542299 


3-0472745 


2-05 23091] 


== 


1124 '3-0546130| 
L13513- 9695-6 
1136,3-05537 
113713 30557504 
I113313-0561423 
13913» -0565237 
I140;3-05 59048 
I141}3-0572556 
I1142]3.05 76661 
I 14313-05 $0462 
1 144i3+05 $4260 
114513495 38055 
1145!3.0591546 
1147,3-0595634 
[ 11453: 059941 
L149 3-060320 
1150,3 0606978 
1151/3.0610753 
1152:3.0614525 
1153/3-0518293 
1154 3-0622058 
1155 2.0625820 
1156 3.05295 75 
1157 3-0633334 
1158 po _ 
1159'3-0645834 
1169 3 .0644580 
1161130648322 
1162 3.065 2091 
1163 3-0655797 
1164 3-0659530 
1165 3.0663259 
1156'3.0666985 


> 


Logarithm|. 


1167 3.06 —_ 


= 


1177. 3-0707765 
1 178 3-071 1453 
1179 3-071512 

1180/3 0718821 
1181 j -0722499 
- 1822 0726175 
I 183!3.0729347 
1184:3-0733517 
1185:3-0737183 
1185'2 0740347] 
118713-0744507 
1188 3-0748164 
i1189/3.0751818 
1196/3075 5470 
1191 3 0759118 
i193 0762762 
1193 3-0766404 
1194 3-0770043 


1195 2-0773679, 
1196.3.0777312 
L197 3-0780941 
#1983.9784565 


1199 3-07SS192; 


3-2545130 


1200 


o SG © 


I200 


Num Logarichm 
1201 3-07 95430 


1222 3-0J79904 
1203, 3.089265 


1204, '2.0805265 


1206 3:08 13473 
Rong 17073 


1209, 3.0324263 
1210 3-0327554 
1211/3.0831441 
1212 3.0833026 
3-0333658 
3-0842187 
3-9845763 


3-0849336 
3-285 2906 
30856473 
pur 
1220 3-0863598 
1221/3-0867156 
1222/3.0370712 
122313-0$74264 
1224\3-0877814 
1225'3 3-0881361 


1213 
1214 
1215 


1216 
1217 
1218 


1227, (2-083844 
1228 (3-089 1984. 
1229/3.0895519! 
1237 3- 3-089995 1 I 
123113 3-0902580 
12323.0906107, 
1233]3-0909631: 
12343-0913 19 1 


1205 '3.0809870 


ra 


1226 30884905] 


1208 3.0820669] 


| 
| 


| 


12353-09307 13 

12493-0934217 
2rd 

12423.094121 


TEE 
R 
EEE 


—_ 11000237 
Zo 1999257 
1251 3-1007 151 


3-191403Z 
3-1917471' 
3+1020y05; 


12 72'3« 1944871 L 


1271 11981455 | 


ela gpte.r of 
12743: 1051694 
1275/3.1055102 


127631058507 


127 3-1051 
127 iz-1055308 
27 3.106 


-280-107210 
4 [12813-1075491 


1282(3-1073$ 
| 12283 3-1082266 
1284 3-108565 

1285 3-1089031 
1286 3.109241 


_— — mm CO — om 


1287 3.1095 785 
1288 3-1099159 
1289 3-1102529 
j [12993 «1195897 
1291'3» 1109262 
1292 3- 1112925 
1293 3-11 t5985 
1294, 3-111934 


1295!3-112269 
129931126060 
1297;3-112940 
129 3-113274 


3-1024337; [1 


3 1027766 


= 


CES 
L3321,3:1142773 
130 Apa.” + 
3-1149444 
3-1152775 
3+ 3-1156105 
3: 1159432 
3-1162756 
;3o «1166077 
13c9,3-1169396 
13103-1172713 
1311]3. 1176027 


131313-1182647 
131413-1185954 
131513-1189257 


1312]13.117933$| 


131 3-1192559 
131713-1195858 
1310}3-1I99154 
1319]3-1202448 
13203-1205} 


05739 


3 1235250, 
1337]3- = 16, 


1 ads: 


1334 


—C———— 


1334 _ 
133513+125 
133613.125806 


q-125399 
13 345 

I 34C 
134 3-129367 
=> 3-12968 


1354 131618 


1355]3-131939 


1235013-13225 


£337 3+1261314 
13 3513+1264561 
1339 341257896 
13493+-1271048 
134413.1274288 
134213-1277525 
| 1343 3-12807 


389 


Num|Logarithay ;Nun 


1358 3132 798 

13-13 29995 
135913-1332195 
13001313 
1361 3-1338581 
136 13-1341771 
139313-1344956, 
p36: 3-1348144 
13651]3-1351326; 
11333]3-n248301! [1365];. -1354507 


FT ES 
1365|3+1360861] 
136g]3-136403/ 
137c]3-1367206 


1372]3+1373541 
£373 3+1376705 
137443+137986 


137 3-138933 
137<Þ3-1392492 
1379 þ1395042 
135c[3-1398791 
1381 160393] 


vba 1 

138 31411361 

1385 3-1414495 
1386]3-14.17632 
128; I 
1388]3-1423 

138g mph 
139c 31430145 
139113-1433271 
L392 1436392 
139313-1429511 
1294[3-1442628 
1395[3+1445 742 
1396]3-1445554 
I39713+1451964 
1399Be 145072 
1299]3+145 7 


11 40C13 1-146 125 0 


3-12515 MN #1367 3-1357655 bi 


I 400 


E371-1372374, . 


1490. - - 


1401[2.1464381 
1402}3.1467480 
1403}3-1470577 
1404/3.1473671 
149513-1476763 
1406 
140713- 1452941 
3-1486026 


Num Num Logarithm| 


1438]3-157758 


14193-15198 
1420/3 252223 


1427/2. 
. [1428j3-1547282 
1429;3-1550322 


143013-155336C 
143113-155039 


14363:1595491 


NumLogarithm; 
14343-15654 


143513 1568 TI 


143631571544 
14371]3-15 74568 


14, 31594672 
144513-1598678 
144 1601683} | 


144713-1604685 
144 === 


144912:1610684 


145 213-1619666, 


145413162 644 
1455131628630 


1450131613685; 
1451 31616674] 


145 33+ }-1622656] 


1456{3+-16316 14 
145 713+1634595 
1458}3-1637575 


1462/3. 1649474 


1464/3-1655411 


1432:341599430] | 
1433j3-1562467 


1465]3- 1658376, 
13 1661340! 


1467. J 16643Or 


146 


145913-1640553 
15603-1643528 
1461'Js 46502! 


1463' 3-165 2443' 


Num; 


1472 2en0{997 


1477 
147% 


bY 3+1705550 
1708482 
148313-1711411 
148413-171433 
1485 +I 71726; 
1486}3-172018 


1432 


Logarithim 
145 3+1664301 
146843-16672 
1469}3-1670218 
1470}3-1673173 
1471 20570127 


1438 
14389 

4y0 
1491 
149213. 
1493 
1494 
1495 
1496 


1495 
15 


1487]3-172311 
.172602 


3-1731863 
31734776. 


3-1743506 
2+.1746412 
3174931 
14973» 1752218 
uppargp 


31758016, 
1799914 


15cO 


rithm 
31763807, 
1766699, 

1503 
1504/3.1772478, | 


11505({3-1775365 
1506/3-1778250; * 


1507: 1731132 
1508/3. 1784013 


150 3. wo 


151224179 af; 


1:513{3.1798389; 


«180125 


152213-1524146 
1523j3-182699 
152413.182985 
1525 3: 1832698 
1526;3-183 545] 
1527.3-1838390 
1528 3.1841233 
1529 31844075 
153031 «1846914 
1531;3- 3-1849762 

1532 3-1852585 
1533:3-1555421 


11534:3-1858253 


1769590, 


Num Logarithr 1 
15343-1858253 
one > 180108; 
153 3-1863912 


1544/2-1886473 
1545]3-1889285 
13-1892095 
«1394903 
189775 
$I 9005 Id 
+192331 
155113190611 
1552j3-1908917 
115 5313-19117 .14 
155413+19145 > 
155513+19173 
I556[3-1920096 


155g [201928461 
1569j3-192 1246 
(1561j3.1934029 
15623. 1936810 
1563] 1929599 
1564 3-194 2367 
11565}3-1945143 


1566;3-1947917] 


[11567 2:1959099' 


155 7131922396 
155 $3:1925674 1591]3+2 


y Num! 


| 


7 garithm 


156813-195 34 
'156913+-1956229 
1570]3+155 8996 
157113- +1961762 
15721]3+-19645 25 
157313-1967287 
157443» 197CO47 
1575]3-19728.4 
15753-1975 562 


157713197831 
1578]3-198107 
1579j3-1983821 
15853-19865 71 
Bah. 198931 


1 


158313.200 
158913-201123 


159613-2030329 
159 3-2033049 
1598]3.2035 768 
159913.2038455 
160C13.204 1200 


1600 


'156713+195069g9 | 


— 


1595 3-2027607 


Y% 


= ichny 
160113+2043913 


1602]3+2046625 
3+2049335 
3+205 2044 
3+205475C 
342057455 
1607]3-2060159 
3-2062860 
 (1609]«2065560 
1610134206825 


161113. 2070955] 


161313-2076344 
1615]3-2081725 
1616]}3«20844 14 


1619]3-2092468 
11620]3.20951 50 
3-2097830 

162213-210050 

1623[3-2103185 
1624[3-2105860 
1625]3-2108534 
11626]3-2111205 
:162713.2113876 
(16285]3-2116544 
162913-2119211 
[163 3-212187 

(1631 3-2124540 
11632]3-2127201 
163313-2129862 
163413.2132521 


G_ 


161213-2073650] , 


1614]3+2079035h 


161713-2087 120] | 
13-20897 $85] ; 


- 166032201081 


NamſLogarithm 


1634 3-2132521 

3-2135178 
Rr | 

+21404 


13-2145789 
1640,3-2149438 
164113-215 1086 


1638 Ba 143149] : 


1642[3-215373 
3-2156376 


3-2177471 


1652;3-21 
16530169728] 16! 
16543-2185355 


,16551}3-21879 

.165 j3o »2190603 
165713-2193225 
165$:3.2195845 


Is Er rt tn 


11659.3-2195464 


1661 342203696 
(1662, 3.22C6310 
166g 3-2208922 
1664 3.2 2211533 
{1665 3.2214 142 
1666 3.2216750 


166732 2 2193501 ir" 


1667 «2219356 
668 


'1267513-2240145 
107332245331 
3-22479 ® 
679 3-225050 
34225309 


1681]}3-225567 


1682135:2258260 
1683[3-226084 1 


168913.227625 
169013.227886 
3+2281436 


169213-2284004 
[1693h- 2286570 
1694[3-2289134 


11695 3+-229169 


:I 69613-2294 25% 
1169713-2296818 
1798[3-229937 

|1695-23019% 
:170613.230448g 
1700 


:708þ. 2324 
17 3-2327421 
1710]3-232996L 


2322 


TARA. Gf, oo RL, 


1273 3-2390491] 1 


\ - 
We 3-2402996| 
I 
12741 «2407988 


j171 

1713 
1714 
1715 
1716 
1717 
1715 
1719 
1720 


[1717 EEE 


3-2335038 
90237078 
3+2:;40108} 
3-2342641 
3+2345173 
3+2347723 
3+-2350232 
3e-2352759 
3+-2355284, 


1721 


173 113-2382971 


3 2385479 
3-238798 bs 


| 1275 


| 117583 3-2450139 


2:2350491| 


175 rat 

175 113-2432861 

1752.3 OD: 
3+24.3791 


2} [2779 


11754 324402 
1755!3-2442771 
Bl 3-2445245 
12757 3-2447715 


1759 13:2452658 
11760'3.2455127 
1 761 3-2457594 


'1762 3.246005 9 | 
* +1763 3-2462523 


11764 3-24 22464986] | 
,1765 3-2467447 
I 70 3-2469907 


1767 3 1 | 


WR 
3-2472365 
1768 3*2474523 

3-2477278 
1770152479733 
13+2482186 


(177213-2484637 


713249687 
3.2499318 
2501759 


178313-25 11513 
17 


178713.252124 
1788]3.2523675 
17891}3-2526103 


po 


1792]3-2533380] 


o8| [1782[3:2509077 


—” 


1802[3-2557548 
1803[3+2559957 
[1804[3-2562365 
1805/3-2564772 


i 


Nuny 
[1834]3-2633993 


183513-2636361 
1836[3-2638727; 
183 32641092] 
1936 3-2643455 


131713+2593549 


1818]3-2595939 
181 


1821132603099 
1822 
1823 
132413+-261024 


1326 3-2615908 
182712.2517385 
1828[3.2619762 


182 


1831 262689; 


1832/3. 2629255 


1833 3+2621625 


182513-261262g]| 


| 


1835 3-2645017 
184013.2645178 
184 113.2650538 
184213.2652596 
1843]3-2655253 
1844 -265 760g, 
1845[3-2659964 
184613.26622 17 
18471]3-2664669g] . 
184313-2667020 


1 34913-266936g 


185c13-26717x7] | 


185 113-2674064 
135 213+267641 

1853132678754 
1854 23-2681 L097; 


1855 3-2683439 
1856}. pe # 1m 
185 713-268 115) 
avg 3» e2699457 


1855 3+-2692794 
136c 3+-2695129 


' 


1834/3-2633993! * 


1863 3-2702128 


| 


186113-2697464. 
186213-2699797 


(1364 Js 2704459 
1186; 3-2706758 
1$6613-2709116 
11867 3+271 1, 1443] |1 


188 113-274388 
3+-2746196 | 


3+274157 


3-2748 


3+-276921 1 


3-2771506 
3+-277380C 


_—  —— 


[191512.2821688 


| 


191 


19343286456: 


1902]3-27921 
1903[3-279438 
1904{3+279666g 


821] |193« 193d 12b64459 


1935 3+2866 
1936]3:256905 / 


1905|3-2793950] | 19: 


3-2801229] | 


190713-2803507 


1908/2.2805 784] | 


190913.280805g/ 
1910j3.28103 34 
191113-28 12607 
1912/222814879 

313-2817150 
1914123.2819419 


els 
1917132826221 
8 


1921]3.263527, 


192213.283753 

1923]3-2839793 
192412.2842051 
1925|[3.2844307 


6563 
192713 284881 17 
192813.255 1070 
1929|3.285 3222 
1930[3-2855573 
1921 3-285 7822 


1932/3-286CO7 1 


193313-28622 18 


b9 5 213+290479 
195 3Þ:290702: 
1954B+29C924 
195513-291146 
1956 pe whe 
195 7]Þ* v4 oe 
1958 «2018127 


1955 3-2920344 
IG96c[2.2922561 


296 113-2924776 


(1902 3+2926950Q | 
1963 2-2929203 


[1564 3+2931415 
1196513«292 2626 


[1966 3-2935835 
t 11667 


3-2938044 


197513+295 5671 


197713-2960c6 
i197${3-296226 


198 


9013-29797 94 
198713-2581975 
1988]3+2984 16; 
198g!3-2986348 
1990 2 2088521 
1991 2-29907J13 
1992]3-2992593 
19931]3+2995073 
(1994[3+2997251 

;199512+2999429 
[ 199613." 2000091 


(199713+ 
1998 3+-3005955 
199913» 3008 125 


197613+295 756g] 


1981 2968845] 


— I = as 6 DoS Sn. on an. a aan -.a2>d — TT I vLLDLDLvD TMTMYD 0; = 


2CCO[3+3OIO3ZCO 


2CCO 


"NumſLogarichm 


203 13083505 
2035]3-3035644 
2036133087775; 
203713-3039910 


3+3 157625 
3-3159703 
3-3161801| 
3-3163597 
3-3165$93 
3-3168087 
3-3170181 
0133172273 
«3174365 
3-3175455 
3+3175545 


20423-3100557, | 
ESSE 


3-3 109056; 


3-3111 179; 
33113299 
3531 15420 
343117539 
3-3119657 


(3+3132721 


3-3180633 


2.318407 
3.-3186893 
3-3188977 


3+-3191061 
2013+-3193143 
«2195224 
3+3197305 
3-3199354 
3-320146J3 
[3:329324Y 
3-3205617 
343207692 
3+3209767 
3+-3211840 
3-2213913]. 
3-3215984 
343218055 
209913-3220124þ 
210013.32221930 
2ICS 


3-3121774 
05 3]3-312385g 


202813.2070679 
3+3072820 
203013-3074969] [206313-3 144992] | 
2064 3+3147<93] : 
| 206<13.31492CO 
12066 3-31513093 
200713+3153499 
| H 


2107133236645 


211313+3245995 
211413-3251050 


211513+2253104 
211613, «3255157 


- [117343257209 


2118133259260 
2119]3-320131C 


212113+3265407 
212213326745 4 
21231(3-326950” 
212413+3271545 


2125[3+3275633 
212713+-3277675 
212513-9279716 
212913+3251757 


213113-3285$34 
213213-3237872 
2133/3+3259905 


——_— —_——— _ 
 NumſLog; 1m! 


210613. ance 


210813, 323570 
2109134324076 


| [2134]3-3291944; 
2135 3*3293979, 
2136 3-32296012! 
213713- Ty 
=D 3-3000077 
2139 33392108, 
2140(3-3304138 


214113+3306167]| 


214213+3305195 


12143]3-33 «3310222 


21203-32635 


212513-3273585] 2 


2 1303-3233796} 


12144 2-3312248 
(214<[3-3314273 
2146 3-3316297 
.2147]3-331832 
.214513-3320343 
2149 3+3322364 
215c13-3324385 


215413-3332457 
215<[3-3334473 


2155[3+3342526 
216c13+-3344537 
2161[3+-3346545 


21613-33435 57] | 
216313-3359565] 
216413-33525 72] | 
2165 1338s] 26 


216613+33565 
216703. -3355559 


216; 
210 
216; 
217C 
2171 


2172 


12173 


217 

217 

2176 
217713 
2178 
2179 
2180 
2181 


| 


——_ 


IINTTE g 5 LIN 


213» 3:3388547 


$13-3395501 
12.2393458 


218-335858þ 
$13-336059) 
+3362596 
+3364597 
343356598 


3-336859| 
3-337059 
3+337259% 
3+337459} 
p37 
7854 
3-33805 7 
3335257 
3+3384565 
3-3386557 


3*339953 
3+3392520 
3+3394514 


3+3400473 
3+3492455 
3-3404441 
3-3405424 
3+3408405 
3-3410386 
3+3412366 
3-3414 345 
3-3416323 
3-2418301 
33420277 


3-3422253 
13-3424227 


" -WHCY 


* 
EE Ay "—_—_ — __ -— _(_  _—— _w__— —_— = —— —_— — — — —_ ___——” ———_— 


\ 
. Ss -<@ Y F % 
- - wt 


=> Logar' 
[3-3426 
3-24281 
3-3430145 
413-2432116 
220513343408 : 
(222013-343005 5 
[2207 3-3438023| 2 
222513-3439991 
2209 3:3441957 


5s 
oy 


22113-344392}] 


221113-3445397 


(2212343447551 


2213]3-3449814 
221413+3451776 
(221513+3453737 
221613.345 5698] 2 


| 221 3+-3457057 


22153. 3459615 
221913+-3461573 
12220 3-3463530 


2221 3e3465436 
1222213+3467441 
2223135345939 
,222413-3471 = 
2225 3+347 


222613-3475252 
'222713+34 77202 
2228 3+3479152 
'2225 3-3431101 
2230/3. 3433045 


[2231 iN 348499 
2232 3. 3456942 
2233 3-3488897 
2234 3534908321. 


_ 


p «3537239 
2 225913 $3539162 
3-3541054] 1229313-3604041 
a. 226113-3542006 

= 

| (226313-3546546 


7 NumLogarithm 
223 $34958 J2 


,223513-3492775 


'2236,3-3494718| 


T6235 ous 


FL 3-3493601 
20353355050 43590541 


3+ 3502480| | 
2241 «+3504419 
2242343506356 
2243/3-3508293 
'2244) 3-2510228 
2245/3-3512163 
2246,3-35140g8 
224713 +35 16031 
224! fp 3517963 
2493+ 3519865 
2250/3. 352192 
'225113- 352375 
2252/3-3525654 
2253; '3+3527612 


225413-3529539 
225513-3531465 
2256:3+3533391 


225773- 3535316 
225 


3-3544926 


122810; 


2264 3. 3-3548764 
2265/3: 355068 
226613. «355259 
2267:3-3554515 


22741.356790s| 


12275] 35698 4 


227712. ER 
227313-3575537 
227913 
22 


228213.3583 156) 
228313.3585059 
2284133586961 
228513.35888362 
22863.3590762 
228713.3592662 
228313. 3594569 
223913-3595458 
22923-3595355 
229113+969025 1 
22923-3602146 


229413-360593 


12295[34360782 


229613.360971 
225713- + 361161 
2258[3-361356 
22991-3615 


_(22003-361727 
2.2QO 


_— 


1th 


2302|3+3621053 
2303]3-3522939 
2304[3+3624525 
2305 3-3626709 


2208] 3+ 
2309(3+3034239 


230113+3619166| 


233413-36381008 
232513 3632869 


Num(Logari m] TT ET. 


- 2336]3-3584.728 


233713-3686587 


23393-3588445 
23393-3590302| 2 


23403-3592159 
234113-3694014 
234 
2343j3-3997723 


—_— 


3-3595 869! 


2367[3+3741983 
2368[3-3743817 
2369343745651 
237013+3 747483 
(237 113+3749316 
372 3+3751147 
2373133752977 
237413-3754507 
237513+3755636 
2376,3-3753464 


231 3+-2636120 


231113+3037999 
23123-3639378 
2313|3+3641755 
2314/3+3643633 
ſ2315|3:3545510] ,234513-3709991 
2316 3-3647386] 23493-3708830/ 
2317, 3+3049260 
2318 33051134 
2319 33653007 
23202:3654080 | 
2321/3-3656751] , 
| 2322 3-3658622 
i 2322 3-3660492 
; 23224 3+3662361 
2325 3+36642J3C 
| 2326 3-36660g7 
2327 3-3057964 
2328 3.369530 
2329 3-3971595 
: 2330 33673559 


2331 3-3675423 


3-3699576| ,237713-3760292 
234513-3701428| ,237813-3 762118 
2346]-3703280 '237913+370 3944 
«3705131] 12330j3-3765769 
238113-3757594 
2382 3-3769418 
'2383]3-3771240 
235113-3712526 238413-377 3062 
235213-3714373þ 1233513-3775 554 
235313-3716219] [238633776704 
:238713+3778524 
3-3780343 
235613-3721753| 238913-3752161 
1235713-3723596} 23993-3733979} 
235812-2725438| 239113:3755790] 
235913+3727279, 2392 33787613 
236013-3729120| 2393133759427 
236113-37 39960] 2394133791241 
236213-3732799] ,23951]3-3793955 
2363]3-3734637] 2395 3-3794565 
2364133735475] ,239713-3 796650 
2332 3-3677285| [2365]3+3738311| 2395 3-37 98492 
2322 3-3679147] [2366[3-3740147| 2399 I0EY 
23343.36$1008 [2367 3-3741983 230c}3: 35992112 
. "Fo 2400 


t 


0613-3812951 


3-3814761 
3-3316565 
3-3318 3668 
3-3820170 
3-3321972 
2412}3-3823773 
241313-3325573 
241413-3327373 


— 


241613+3830969 
241713-3332766 


241913+333635 
2420]3-353815 
3339949 
'242213+3841741 
[2423]3+35435 34 
24243-3545 326 
242513: 22847117 


[2445 3-3884565 
241513-3829171 


2418 EE 


2426133848905 
242713-33506,95 
2428133352457 


2431|3- 3857850 
243213-3559630 
12492[3-2861421 


Nun Logarithm 
243: 3-3863206| 


12435]3-3364999 


2436|3-3956773| 
2437133968555 


| [243$3-3870337| 


243913- 3872118 
24403+3873898 
244113+3875575 
2442/3» 3877457; 
244 3,3-357923 
2444 3+ 288101 2 
2445 '3-3882789 


2447 3-3886340| 
2448 3-38881 14 


2449 3 «3359885, 
2450 3- 339166 L 
2451 3-3$53433 
2452 3-3895 205 
245 3/3-3395975| 


2454.3- 3898746 
2455/3-39905 15 
2456,3-3902284 
24573 +3904052 
2458 3-3905819 
2459j3- 3507585 
246013-3999351 
246113+-2911116 
2462 3-2912880| 
246 313-39 14644 
246443» 3916407, 
246<]2 
245Ch} 


[243413-3963206 


2467! ) 1239215911 | 


7 
ri 2 


12-3935752 


3-3932241 
3+3933997 


3+-3937506| 


2491 z 3963737 
<[3-3963430 


112:3»45255 


12.29515 6 
$513-3955011 


413+ 3765964, 


3-3939260 
3-2941013 
3+-3942765 
3+5944517 


3+3948018 
$3949767 


3+3953264 


3+ 3955758 
3. 3953504 
3+ 3-3960248 

3991993} 


3+ $3967223 


3-3372705| 
3-3972446! 


J. 3915169} | 
3+391993 I; ; 


249513 
25 ©O}3 


[3-3974185; | 
6,3-2975924' 


Zo 4977662! 
$39794cQ, 
25CO 


1.25 


'S{@, 


Nut ity [Ee 
3-3981137 


5 1013-3996737 


3-3932873 
3-3934508 


3+3958077 
3-29899S11 
3+-3991543 
3+2993275 
3-3995007 


3-3995467 
3-4000196 


3-40O01T 925 
3-4003653 
3.405038: 4050380 
3-1007106 
3.400883 


34010557 
3401226 


3:4015728 
3+4017451 
3-4q019173 
3-4220893 
34022614 
3-4024333 
3-4025052 
3492777 

3.4029455 
3-4031205 
3-4032921 
3-423437 


3-3935343] 


Num 
2534 
2535 
253C 
25937 
2530 
2539 
254c 
2541 
25427 
254? 
2544 
2545 
254613 
2547 
254+ 
2545 
255C 
2551 
2552 
2353 
2554 
2555 
255C 
2557 
2558}; 
2556 
256c 
256) 
256; 
2563 
256. f 
256- f: 
256 


NumfLogarichm: 


3-4035066, 
34939780! 
34041492, 
3-404. 3205 
3-4044916 
34045627, 
3-4948337; 
3-4050047 
34951755, 
3+495 3454. 
3-4255171] 
3-405687 g' 

«4058584 
CL entat 
3-406 1994 
3-4953693, 
3-4065402' 
3-4067105 
3+4068807 
3-4070508 


3-4072209 
3-407 3909, 
3-4075608, 
34077307 

4079005 
1.408070} 
$-40524C0| 
>.4084096! 
3-4085 79 1 


3:4087486, 
P «4089180! 
4C90874; ! 


256" 


1-4092567 


Ja === 
2567134094259] 
2568/3-4095950 


256 


2578 


2979 
2580 
2581 


2.4028066 


b2.4094259 


2579+4099331 
257113-41901021 


2572 3+4102710 
2573134104393 
257413-410608; 


257513-4.107772 


257633:410 459 
25773 7 


3-4117850 
3-4119562| 


513 +4126285 


13-4134674 


ithm 


3-4097641 


3.41 $2522 
3-4114513 
3-41161y7 


3-4121244 
3-4122925 
3-4124605 


3-4127964 
3-4129643 
3-4131320 
3-4132998 


3-4136350 
3-413c02z5 
3-41393790 
3-4141374 
3-414 3047 


3-4144719 
3-4146391 
3-4143063 


3-4149733 
260) 


22 £1 51404 
2602 «4153073, 


60413-4156410/ 
260513-4158077| 263% 


2000 3-4159744/ 
4161410 


26093+416447 1 
(2610 3-4166495 


261 


261413+-4173056' 
2615 3-4174717 


261 176377 
2617 5-4178037 

261 3-4179696 
2619 34181355; 
12520}3-41$3013 


—_—— | -—— —z—B ———— 7 — 


262113-4184570 
26 (3+4156327 
262313-4187983 
= «4139638 

2625/3-4191293 
2626, 3-4 192947 
2627 3-4194601) 
2628 344196254 
2629, 3+4 197906 
2630 3 «4199557 


2632 3.420255 


2608134163076 126 


| ' 


2611 3-416806z 2 
4169732. | 
261 30273394 


[265 313+4237372 


2649[3-4230820 


265 113+4234.297 
26521j3+-4235735 


R034 3-423900g 
2655!3-4240645 
2656 3+42422$1 
2657.3+4243916, 
2655 2:4245559 
2659 3-4247183 
2660 3. «4243516 
2601 3-4250449 
2662 3» 4252C 80) 


2631 3-4201208| 


2633 3-4204506 
2634 3: 4200 155 


26553.4256972 
2666.3 +4 258601 


-.. 266% Pp ercntle 


267 3-42764.84; 


| 268 3-4231348; 


2550134232459] 


2663 3+4257712] 
+2664 344255342 


2657 2 «4260230 


Nun T Oga! | Fl 
266 np 


266913-4 2634 
267013-4265113; 3; 
267113-4266739 
2672 PRO 
2673]3-4269990 
267443-42716 14 
2675[3-4273238 
2675 3-4274861 


2678]3-4278106 
26791342 79727) 


268 2681 3-4232968 
2633 3-42345 FT 
2683 3-4236207 
'268 13.4257525' 
[2685 3-428944 3 
2636 3-4291069; 


ef-[3-4202077 3:4292677 
(2685}3.4294293 


268513-4295908 
259043-4297523| 
269113-4299137 
2692134390751 
269313-4392364 
2694134323976; 
269<13-4305588: 
26g}? 4307199. 


269713- 4308809. 
2698] 3.4310419 
_ 34312029) 


270c12-4313638 


''H 4 


27CO 


Lal 
2702; 
12723; 
2704 
2795 
27063 3-4323278 
27073-4324852 


2708 
270Y 
2710 
2711 


2713 
2714 


2716; 
2718 


2723] 
72453 
1-5; 
272 
272 27 
2725); 
2729: 
730] 
27313 
2732 
£733 


foo 


3-4318460 
3-4.32067 
3-4321673 


+e 5=1d 
3-4 329693 
3-4331295 
27123. $4332897| 
3-4334498 
3-4 336098! 
27 153:4337698 «4.337698 
3-4339298, 
2717] 34340596 | 
3+4342494; 
12719;3- «4344292 
272034345699 


i 


272113-4347285 
2722/3-4245881 


13. «4350476 


244315426 


34316853 


3-4. 326487 


34352071 
3* 4353665, 


3-4355258 
3-435685 1] 


34358444 
3-4360035 


34361626] 


«4363217 
3-4354507 
3 34366 396 


3-4367085 
34369573 
3-437 1161 
3-4372748 


2734 
2735! 
2730, 
2737 


2739 3+4375920 
2749 3443775 

274 13-43 790gO0 
2742,3+4380674 
2743 3-4382256 
2744 3-4383841; 
2745 3-4385423 
2745,3-4387005] 
2747(3-4356587 

2748 # 2:4290467 


275034393327 
275 113-4394925 
275213-4396484 


275513+4401216 


2757 13:4404368 


umLogarithm; - 


2735,34374334] | 


2749134391747] 


275313-4398062] 
2754 3-4399639] 


27563-4402792] * 


2775 


2758 3-4425943] 2791 


NS 4407517} | 


2760 3.440909 1 
'2761! 3-44 10664. 
12762! 


2765, 3-441695 1 


3-4412237| 
2763 3-4413809 | 


2764'3-441538c) © 


2766 3. 4415522] 
27672: 4420092: 


280: 


3-4432630 
3:4434194| 


13-4435759 
s 34437322 


3-442 8585; 
3-4440448; 
3+4442010 


34433571 
3-4445 132 
3-4445692 
3-4448252 


5 
278613-44498 I 34443811] 


3-4451379 


03-445 2925 


3+4454455 
3+4456042 
3+4457598, 
3-4459154, 


3-4460709 
34462264 


[3+-4463818 


3+4465 372 


13-4406325 
1 3+4465477 
279$}3*+ 


1470029 


KAT. - 


b 27242: 32207955 


- - og 


34471559 
800 


” 


250 


_—_— 0 


ti CO ——— 


— 


HCO DI oDwom coG©Q i 00,0, .: 005A 0.09 Io 0 DO DMD COD 


T_3..100. OO. ww 


[2801 3-4473131 


[2806 3-4480877 


[283 


2800 


- ——_— — — —— Jc_—c 


2822 34474681 
2703 3-4476231 
2804 3-4477780 
2805' 3-4479329 


2807 3-4482424 
2808 34423971 


281 
2312 3-4490153 
2813 3-4491697 
2814 434493241 


Num Logarichm | 


2809 3-448 5517] 
28101 3-4487063|-| 
311/3-448868 


281513-44 
2816 34456 
2173449786 


3+4500951 
2825 3-4502491 
232113-4504031 
13203410710 
25223+4507109; 
2824 3-450864.7) 
282513-45 10134, 
23263 4511721) 
282913-4513253 
2828/3445 14794 
282913 4516329 
3-4517864' 
233 113-45 1939, 
2832 3-45 20932 
2933 3+45 22466 


281 Ts M | 


3+4542349 


2847134543875 
hr 


m—— 
(2877 3-4539399 


'2831 3-4595433 


2854134554540 
3.4556061 
34557582 


2857 3-455910: 
285813-4560622 


2859 3-456214 
2860 3+45626 
34565179; 
286213 3-45665g6 
2863 3-4568213: 


2864[3-4569730! 
13-457 1246 
3» 4572762! 


2367134574277 


| 12883 3-4593446] 


Num Logarithm 


LE om. | 


2867 3-4574277 

$ 344575791 
2869; «4577395 
2870 3-4578819 
2871; 4530332 
2872 3-4581844 
2873 3-4583356 
2874 3-4584867] 


2875 3-458637 
2876 3-453788g 


2878 3-459c 908 
2879 3-4592417 
2830 3-4593925 


(2882 3-459694 


(2584 34599953 
2835 3-460145% 


'2886 3-4602563 


12887 34604468 
2888 3-4605972 


oy 3-4697475 


2890344628978 
2891 2.4610481 


2892 3-4611983 
2893]3-4613484 
2894/3.4614985 
2895 461648] 
289634617985 

2897] «4519455, 

239813 24620984 
239 3-462248: 
2900.46: :298c| 


29CO 


2990 _ 


— — > ES ea 


Num Logarichm | 
2901 344625477 1293: 
29 22'3-4620974 
2993, 3-46254.70 
| 2904 3-4529966 
| [2905|3+4631461] 1293! 
| 2906 3-4632956 
| 2907 3-4634450] | 
| 2908 3-4635944 
| 129C9 34637437 
| 2910, 3-4538930 
| 2911 3-4640422 
| 2912.3 «4641914 
| 2913; (3-464340; 
2914/3-4644895| | 
519] 4646386 
L [2916 34647875 474507 
42917) (3-4549 (298313-47465 33 
2918/3-465 « 2984134747955 
291 24652341 2985/3-474944; 
2920 3-465 3823 2986 3-47 5089h 
| 292113+4655316 298 6752352 
| ' $29223-4656502] | 2988/3<4.75380c 
29233-4655 8288 2989 3-4755255 
292443» 4659774) | | 299034756715 
2925/3:4661259 | 2991 32-4758 164 
2926.3 $4662743| | 29923- «475961 
2927/3+4664.227] ,296013-4712917] 2993 3-4761067 
29293\344655711 12951 2994 347625 1) 
202513 4657194 135 2995'3+476396t 
293134668675] {2563]3-4717317] 2996 3-476541% 
" 293: 24570158) 1296413 4718782] 2957 344766867 
! 12937 3-467 1640] 12965 3-472 2247] 2998 3447583 rt 
'q (29351 3+4873 121] ,296513-4721711] 2999 34476976 
203-13-4674601) 1:9671344723175] 390034477121 
ZOOO 


—_ 


O0O1 


— — .—_ 


3-47 7266C 
3-4774107 
3+4775553 
3-477699 


2013-48 14426 


34302945 


3-4810124 
3-4$11559 
3-4312993 


34515855 
3-4817292 
1.4$13724 


30423-48315 


3943134533019) 


305 34342998 


3051/3 
305 23-4845845| 
305 3'3-4847268 


trons 
303 513-4850112 
3056;3-485153J 
3057.3-455 2954 
3953 3-4354375 
3059.3-435 5797 
Z060 3-4857214 
3061 3-4355633 
3062 3 4860052 
3063 34561472 
3<64 3.4862588 
396513-4854305 
3©66 3.4565 721 


«4844422 308 


3068[3-48655 54 
306913-4385995g 


:2093}3-4923793 
3094j3-4705203) 
3095 344906607] 
(3090 32-4908 209 
309713+490941%; 
3098 3-4910814] 
209593491 2216; 


3-4820156 


C67 3.4857138 


2CCO 3-49139171 


"1 SC 
9 VO 


On OO OREISN | Eno EOS 4 EEO eee ASI eee 4 OTA wrt PIES ws 
0” —_——__—__— Do <> = —— — — 
_ — 


- —  - -——— - <__—— — - _ 


* _— - —_— _ 
—  — RV) («> OO SOS 


3102 
3103 


3105 


31Co__ 
Num Logarithn 


13-4927604]| 


3+4938761 


*"I—OI— ﬀ _ —— 


2101[3-4915018 


3-491641 
3-491781 


3104]3-49 19217] 


}o j+4920616 16 


3-4922014 
3+4923413 
3-4924831c 
wt 


3-49 29C00 
3-4939396 
3-4931791 
3-4933186 


3-4934580| 


3-4935974 
3-4937 365 


3-4940154 


3120j3-4941546 


3-494293$ 
34944329 
34945720 
3-494711C 
3-4943500 


13-495 5443 


21 +4958215 


3-4949890 
3-4951279 
3-495 2667 
34944056 


$+4956831 
14959004 


}+4960996 


'2 314 
314513-4y75206 


314 3s 4977587]. 


APY una. 
314913 »4951727 
315 34983105; 
3151 34984484! 


31523-4985862] 


3-4957240! 


315413» 3-4988617 
315513-4989994 
315613-49913729 
3157134992746 


31 158,3 4994121 
3159 34995456 | 


.3160}3-4996371 : 
3161;3-4995245 : 
,3162/3-4999619 
3163}3-5 200992 
316413-5002365 
31651[3-5003737 


3166j}3+50O5ICQ {13 


3167[345006481 


3175 
44! [3176]3-501880s] 


3178[3-5921536 
3179]3-5922905 
318013.5024271 
3181}3-5025637 
318213-5027002 
31831]3-5028366 
318413-5029731 
3185[3-5031094 
3186 3-5932458] 
318 355033821 
3188/3-52351d3 
3189}3-5036545 


319 __ +5037907| | 


3195]3-5044709 
319613-5046C64 


'319713- -5047426 


317713-5022172} 


oo... cc. A. i... ee. EE 


[321C 3-5065050 
3211 35066403; 
321 3-5067755) 
'221313» 4 


321413-5970459 
32151-50718 
321 3+5073160 
321713-5074511! 
,32151}3+-5O75 6ol 
3219;3+5077210 
322c 3-5078559| 
13 £2113-50799C7 
32223. 5081255 
(3223/3. 2082602 
(3224/3. 5083950 
3225'3+5085 297, 
Fey Fm » mm. 
[3226 3-503664 4; 
[3227 3. 5057990, 
322 3-5089335 
(3229 3-5090680, 
(3230 3-5092025! 
(3231 3-5093370 
3232 3. 5094713 
3233 3509605 7| 
3234 35097409 


3244' 35124175 


q * 


| 3261 3-5173508 


\NumLogarithm 


323 3+509740C 
323513+5999743 
323613-5 10008; 
32371355101427 
323 42:5 192768 
3239/3 5124109 
324 03s $105450 
13241/3+5106790 
3242]3-5108130 
(3243 3-5 109469 
3244/3+ 5110808 
3245'3-5112147 
3246,3-5113485 
3247,3- 511482 
3248 3. 3-5116160 


3249 3» *5117497 
3250 3-5118834 
3251 3-5120170 
$252 3+51215C5 


32533-512284 1 


3255'3+ am? by: 
3256 345126544 
3257 3-5128178 
3258 3» 3+5529511 
3259 3-5130844 
3260 3-5132176 


3262 3-5134840 
3263 3-£136171 
3264 3-5137501 
3265 3.5138832 
3266 345140162 


3267 3-51414911 


— —— 


3267 5141491 
32658R+«5142$20 


3269 5144149 


328713.5 167997 
3238[3-5169318] . 
323913, 5170639 


— 


3294/3. 35177236] 
329513+5178554; 


329713 5181189; 
329913: 5182506 


. 13349 


3300 


3302 
3303 
3304 
33<5' 
3206 
3307 
3305, 
33099 
3Z1C 


3316 


3319, 
3320 


Num Logarithm zAritihm, 
{2301 


35186455 
3-5187771 
3-5 1389085 
3+5 190400 
35191715 
3-5 193028 
3+5194342 
35195653 
3+5 19696 


245198280] | 
13311/3-5199592 
3312}3.520090J 
(13313 3.5202214] , 
3314 3.5203525 


3315135204835 


3-5206145 


331713-5207455 
3318 3.5 208764 


3+5 2ICO7JZ 


2321 
332 


13327 
3328 


333 
3331 


1333213 


33392: 2229654] - 


3323 
332 3+5 21661C 
332513-5217916 
3325/3.5219222 


3333+ 


3-5212689] * 
3+5 213990 
3-5215303 


3-5220525 
3-5221833 
3.5223136 
35224442 
3+5225746 
322705C 
J «22835 


J LOL 


E 


"5229056, 


333 
333013+5 232260 


333513. fg 


333713- phe) ha 


333%,3+523490J $63 


33393:5236164 
334 
334113-5238765 


336 Ye5 5268463 


3307 305272431) 


-5247854] 


201345273721 
369 #7 5010 
3-5 276299 


371]3+5 277588, 


5627897 
3-5 280163 
345281451: 
2:5282738, 


3:5285211 
< 5286596 
3+5287992 


93+5289167 


3+529045% 
3s 5291736 

355293020 
20204303 


3-53-071 
3.5393 279 


345 30967) 


p13+5 3135! 


3-531095 
3-531223 


— 


| © 2400 


3+5284024' 


ao 


htm ht —_— "— ——— —. 


-&. A A. 


— 


, Me 


= —. 


 " 


cZ) CO VA 


+5 323721 
3+5 32499 

240913-532627 

1035327544 
34113+5328817] 
341213+5 332090 
3413]3+5331363 
341413+5332635 
341513+5 333907 
34161}3+5335179 


Bas 
34293 5340261] 


13427 345349141 


3430 3+3352941 


341713+5339459 
3418 3-5337721 
3-5333991 
3421 3+5341531 
3422 3+5342800 
3423 3+5344969 
3424 345345338 
3425 3+5 346506 


3426 2-5347 374 


3428 3-5350408 
3429 3-5351675 


3431 3-5354207} 
3432 3:5355473 


13434 3. 5358003 


343713+5351795 
435P-5353959 


3451 3-5379450 
35380708 


45313+5331966 


345413+5393223 
3455[3+5334451 
345613-5385737 
345 713+53386994 

$13-5338250 
3459]3+5359506 


3+5392016 


1346213-5393271 


213-<294525 
413*+5395779 
3-5397032 


346613-5393286 
 346713-5359 535 _ 


| | 


Num Logarithm 

3467 [3-539953 $5399538 

3455 3.5400791 
3469 3-5402043] 
3470 345403295 
3471 3-5494546 
3472 3-5425797\ 
3473 3-5497048 
3474 3-540982g8 
3475 3-54029545 
3476 3-5410798 


3477 35412047 
3478. ,3+5413266 
3479 35414544 
3430 3.5415792 
3451 3+5417040| 


' 3482 3. 5418288 


3483 3-5419525 
3454 3-5420781 


3485 


3488 
3489 
3490 
3491 
3492 
2493 
3494 
3495 
349012 


3497 
3495/3 


3499 


; 2 


3486 5423274 
348713-5424513 


3-5422028 


3-5425765 
$+54270T0 
3.54283254 
3-5429498 
3-5430742 
3+5431986 
3.54323229} 
3+5434472 
2-5435714 
3-5426956 
3-5435158 


993: $5394 39| 
*. «5440980 


3530S 


350 


- 


Num Logarithm 
'3501 3: 3:5441921 


13502,3:5443161|. 


3503 3-5444401 
13504 345445641 
(3595/3: 5446880 


[35063-5448119 
2507, e5449358 
(350833-545059 

1350933-5451 - 
3+-5453071 


135 IO 
3511135454308 


35123-5455545 


| 


(35 13]3+5456781 
351413+545$018, 
3515]3s 5459253 
3516]3.5460489, 
(351.713- +5451724 
351813.5462958 
3519]3+ 5464193 
352013-54654 27, 
352113. 5456669, 
35223-5467894 
3523]3+5459126, 
3524:3+-5470359 
3525]3+5471591 
3526|2.5472823; 
3527 3-5474055 
3528 345475256 
3529 3+5479517. 
3530 3:5477747 
3531 35479977 
3532 3+5450207, 


3533 3-54$1436 
12524 2. <4 32565 


3534133 2:5482665 
+5483894 


353 13: 54386351 


35441}3+5494937 


13545[3-5496162 


254613+-5497387 
354713-5498612 
35433-5495 836 


35493-5501060 
35593-5502283 
355113+5503507 
3552345504730 
3553355505952 
35543-5597174 
3555}3+5598396 
35561j3-5509618 
(355713+55 10839 
:35 481345512059 


13559} 3+5513250 
13560j3-5514500 
(356113-55 +5720 
2562/3. 5516939 
3563}3-5518158 


3564135519377 
356513-5520595/ 


—_—_S 


356613-5521913 
2<67 


3-5485123] 


2523021] 


3567 3-552303T 
356 


3572 


3572 
3573, 


3577 
3578 
3579 
3580 
3551 
3582 
3583 
3584 
3585 


3586; 
3587 


3585, 
35 89 
3590 
3591 
3592 
3593 


3536 


13597 


3598 


260C 


3569 35525465 
3570 345526682 


| [3574\3+5531545 
3575.3 
3576, 


3594\355555781 
-13595 


NumLogarithm | NumLogartin 


(3+5523031 
355524248 


3-55 27998 
3+5529114 
3+5530330 


5532760 
$+5533975 


3-5535159 
3-55 36403 
35537617 
325539530 
3+5 540043 
3-5541256 
3-5542468 
3555436809 
3+5544892 
13-5546 103 
3-5547314 
3455485 24 
3-5549735 
3+5550944 
35552154 
3+5553363 
345554572 


345556583, 
3+5558197, 


3-555 9404! 
35 560612; 


359913-5561818| 


25562025! 


3000 


— 


© -» 9- ww LH WES: ES — — Wh 


Kam Logarithm 


[:8013-5564231 


3602134556543 
3603 3-5566643 
13604/3+556784 
=> +5 509053 

WAP"; om 

(3:5579257 
$6073: $5746 
36083: +5 572665 
[3609;3-5573369 
36193: 5575072 
3611/3+5576275 


3612,3+ 5577477]. 


361335573630 
3614 3-5579$81 
3515 
3619345582284 
3617 3 5583485 
(3619/3« 5584686 
3619 3-558588 
3620 3055870 
1621 3-5589287 
1622 3-555948 
2623 355906833 
3624 3559188 
3625 3s 559308 
2626 2-5594278 
2627 345595476 
1628 3-5595673 
;629 3-559737 
1620 3+5599966 5599966; 
*631 3+ 1 560008%/ 
632 3-560145 
$73 365692654) 


3-5 581084} 


364 5619358 


3649/3-5621739 
3550;3-5622929 
365 113-56241x5 
365 213-5625 308 


' [$53]3:5626497 


3654 3-5627685 
36551]3+5628874 
365613-5630c62 
365713-5631250 
364813-5632437 
3659}3+5533624q 
+5634811 
366 113-5635997 
366213-5637182 
356313-5635369 


3664/3+5639555 
3665[3+564074c 


(we 
oO 


(3648 13-5620548 


,366613+564.1925 


ps 143-5603849 \36573:5643199__ 


3687135666731} 


3697 
369813-5679659) 


(399 35632843 
370c13.5682017 . 


3-5643 109] 
3-5644293 
3+5645477 
3+56466G1 
3:5647844 
3-5649927 
3-5650209 
3-5651392 
3-5652573 
c 3: 3-5553755 
3-565 4936 
3-505 117 
3. 079g 
35659478 
3-5659658 
3-5660898 
3.5662017 
3+5663196 
3+5664375 
[35665553 


3-566790g! 
3.5669087 
3+5670264' 
3.5671440; 
3.56726 Ul 
3-5673793 

3. 5574969, 

35676144. 

3-5677320! 
345678494 


[ 


3/7 00 


| 3700 


43701 


[3704 


| 


Num Logarithm Þ 
3.5682191 
3+568436 
3-568553 
3.568671 
370513+ 3.568788 
3706/3- 3-563g0z 
3707,3+569022 
3708/3-569139 
3709/3-5692568 


370 
3703 


37 12.3-5 696080) 
3713 3-5697249 
37143-56984 19 
371513-55699558 
3716|3-570075 7, 
3717335701925, 
37183-5703094 
3719 345704262! 
3720 3-5705429 


3724 3457 10097 
3725 3-5 711263 
3726 2.5712428, 
3727 345713594 
3728 3-5714759 
3729 3+5715924 
3720 3-5717088 


3731 3-5719252 
3732 3-5719416 


3733 3-5729580 


[37343-5721743 


[37213+5706597, 
13722 3» 5707764 
12723 35705930 


3710'3-5693739; 
F4 
i -5694910| Þ 


373713+5725231 
3736 


8 


5 


5736837 
374313-5737996 


3749;3+5739154 
37593-5740313 
375 13+5741471 
375235742628 
375313-5743786 


375413-5744947 
3-5 746099 
3+5747256 
3-5748412 
$813-5749568 
3-5750723 
345751878 
345753933 
3-5754185 
$313-5755342 


345756496 


| 


poi 
370513+5757950 
FE BHS 


LEE NE LEES 


376 22575900 
37683-57616 
3769 3-5762261 
3770 3+5763413 
3771 3-5764565 
3772 3576571 
3773 3-57663%; 
3774 3-576801g 
3775 3+576916 j 
3776 3-5770329 
3777(3+5771470 ) 
3778, 3-577 262 


13779 3+577376 


$709 3.577491 
3781'3-5 77606 

3732139777 
3783/3+57783 6 
3784'3+577951 
37851[3+5 73065 
3786'3+57818c 
3787/3-5 78255 
3788;3.578410( 
37893-5785 24 
3790[3-578639 
3791[3-578753 
379213+5 7886! 
3793(3-5 78982 
37943-57909} 
37953-57921 

379613+579320 
379713+5 79445 
379813+5 79555 
37991345 79666 


376713-5759956* * 


380C'3.5 79783 
Zo 


5808110, 
:5809250! | 
3-5810338g 
381 5811529; 
381313-5812668, 
331 3-5813807, 

[3-5314945| 
3-5816084! 
3-5$17222] 
3-5318359 
33193-5$19497 


3-5821 770! 
«5322997, 
232313-5$24043! 
3824135815179! 
[3525 25826314) 
3826;3-5327450; 
3827/3 5$28585| 
£9 yd bed 
jag 5830854 
33303-59319 S, 
$333 1:3-5833 33122 
3832 3.5834255| 
$833 3-5835 388; 
334.3 <8355 21) 


Fry 1383913 5842181 


3345 3-5848963 


3$40,3-5$43312 
3841! 3-5344443 
3342. 3-5345574 

3842: 2-5 846704 
3344 3-5$47834 
3846 3.5850093 


3847 3-5851222 
3848 3-5852351 


3849 3-5853479] 388: 


3850 3:5854607 

3851 3-5855735 
505223. 5856863 
3853 3-5557990 


'3354'3-5859117 $859117 3887 
83 


3355 3-5860244 
3856 3-5861350 
3857 3-5862496 
385% 3.5 863622 


3359 3-5864748 


3860 3. 5865373 | 


2862 3.5868123 
3363 3. 3-5369247 
3364 3-5870371 
3865 3-587 1495 
3866 375872618 


<=] 


| 3 5877110 
$7113-5878232 


2.5873742 
5874365 
3-5875987 


3-5579353 


3867 3-5873742 _ 39993-55 


| 2 


——_ 


l 
| 


290113-5911759 «5911759 


(3995,3+5919546 


3900 __ 


| 2902/3. 5912872 
3903 3+5913985 
(39243- +59 25098, | 

399513+5 916210 
39063 5917322 
12907:3-59184 34 


(3399, 3-5920657 
13920! 3-5921768 
,3911;3-5922875 
2912 3-5923988 
391313» 5925098 
3914/3+5926208, 
3915 3: 5927318 
39163- 5928427 
-3917;3+5929536 
3915;3-5930644 
39193- +5931753 
39202: +5932861 


(3921;3- 593395 
$3922 3-5935076 

(3923/3- 5936183] 
3924, 3» 5937290, 
3925 2:5938397) 


[3926 2- 5939503; 
3927 3+ $594<60g} 
13928 3+5941715 
3929 3 3+-5942820 
(3939.3: 5943925) 
3931'3-5945939) 
39323 +5946135 


13933 3- 5947239 
293 4 3. -248344) 


{Nam Logarithmy; Num Logariiay” 
3934Þ-5948344] | 


393513-5949447 
(3936,3-5950551 
393 13. 5951654 


3939, 3- 3953500 


(3941,3-595606 
13942 3-595 7166 
13943!3-5958268 


13944 3-5959369 
139453» +5950470 
3945.3-5961571 
3947 35962671 
3945 3:5963771 


2949 3-5954871 


3950 3-5955971 
3951 3-5967079 
3952 3-5965169 


6 
3953 3: 5969268 


3954 35970367 
3955 3-5971465 
3956 35972563 


3957 3-5973660] 
3955 35974758 
—— 


3959 3-5975855 
3960 3.5976952 
3961 3.5973048 
3962 3-597$145 


3953 35980241] 


3964 3- 5981336 
3965.3-5982432 
3906 3-5983527 


3935,3:5952757] ;397. 
3949 3-5954962 , | 


2967 3+5954622 


413-598427 
12-599446 
$13-5996648 


$013.5998831 
113-5999922 


3991 2+6210817 
3695-50 1995 
39933-$012993 


$13+GOL 


3+5985717 
po 86814 
3+5957905 
3-59599 


3599337" 


3-5995556 
3-5997739 


4$+6001O01 


+313-6002103 


3-6003193 
3.600428 


5613-6005 37 


3.6006462 
3-6007551 
3.600864 
3+600972 


3-6014030 
3.6015 168 
3-6016255 6016255 
3 2-6017341 341 

22s 
3-60195 14 


000l13.602060 


AOCO 


4014/13-6035774 
4915-5035355 
0163.6037937 


4017/3-6039o0rs 
49193-6041 130 
3:6042261 


3-6043341 
3-6044421 
3-6045500 
3-6046580 


[4918 3.604009g5| 


492513:50479 59 
[4024.6548738 
1402713-604931 

| Z-EO5C3g5 
$-6051973 
3605 305c 
3-505 4128 
213-605 5205 
346056282 
3-6057359 


406 


87] [497 3-6095944 


404513 
40 3-6070259 
4047]3-0071332, 
4045}3-.6072405" 
424993-5073478, 
405036074550! 
4051 3-6275622 
405 213-£076694 
4053 3-6077766 
4955413-6078937 
405 513-02799099 
4056;3.608 -979, 
405713-60532050 
405 313.6083120 
$0493-5034 go 
4603-6055 260 


4061, 3-5086 330, 
4062 3.6037 399 


(407 1}3-SOY7OLL 
4072136098078 
4973Þ+-6099144 
4074 3-6100210 
4975Þ-6101276 
4$07013-0102342 
4977 
42793-6104472 
4079]»-$105537 
4030913-6106602 


[408 103-6107666 


4082136108730 


08413-6110857; 
408513-5111921 


1408$13.5115 109 
1408g]3-5116171 
40993-5117233 
4091]3-51 19295 


Be LROGAP 
3-612147: 
3-0122539 
3-0122599 


32-6125 726 
Ep 6126779 
11903.6127335 


4190 


”_ _— — 


i.) 


2 


[ 


-0103407] 


—_— 


4083Þ.6109794]! 


408836112934] 
Fre? 3-6114046 


3-5119350}. 


3-0124660| 


NunjLogaritaa| 
3-6092742) 
©68 3-509350J} 
06913-6094877 


— 
-_— 


| 
| 


| 


| 


} 


4100 


[NumyLogarithm, 
£1011]2-5123898 


\ anne 3-6129957 
4153]3-6131015 
$104[3-6132073 
510513+ 6133132 


Nam agar 


41343-5163705 
'4135]3-6 16475 
4136 3-6165 
413 3-616685 5 


16999 -3 .6134185| 
4107}3-6135245 
410 


2.613304 
4109135147361 
4110 .6133418' 
411! 


25139475 
4.11213.6140531 
411313-6141587 


$1146-014264a 
4115[3-614369 


41161]3-9144754 
wn) 


4123136152133 
412413 A 


4129 3-615944Y 
©3-6159501 
4131 3-6160552 
4132 3.616160} 
41323 2-6162654' 


| (415 
7 {4161 


4134 36163705 | [4167 


£1383 


4139, 3.616895 
($1403.61 7009J 
4141.3.617105 
41423. 617210 


4143 
41 


414% 
4145 


| {4x50 


4151 


2 lang 


4154 
4155 
415 
415 
4159 


41 


162 
4163 
4164; 
{4165 
416C 


4145 3-6175 244 
4146{3.61 76293 
4147 3-0 17734 


3-6167 vs | 


OT 314 . 
5174197 


3-617838 7 
3-6179434 
3-618948 
3-5181527 
3-6132573 
3.618361 


3.61 $4645 


3-61857 101 | 


3.6 I 8675 6291 | 
3-5187300 


3-6188845; 
3-518985g 
345150933 
3-6191974 
3-6193021 
3-6194064, 
3.6195 107; 
3-6196150, 
3-6197 193; 


Nun 
£16 
(g16: 
{4.16 
(4.17: 
1417 


41 73 
14174 
4175 
14.17 
#477 
41 

'417s 
418 
4191 
418: 
648 


14a 

4.436 
4187 
14188 
418g 
4196 
4191 
45 
4 
4194 
4195 
(4196 
4197 

'41g2 
'4195 


2-6198234; '420c| 


6198235 
3-6199277] 
36200319, 
3-6201360} 
J- «6202402 
[3:9203443) 
3-6204434; 
3- 6205524 
3-6206565 


62076 25 
: 208645 
3-6209684! 


6210724 
3-6211763; 
212892. 
3-6213840 
3-6214379 
$3:0215917, 
3-62 16955 


3-6217992. 
3-6219930! 
3 6220067! 
3+6221104 
3-E222140, 
[3:9223177 
3-5224213, 
3+0225 249 
4 .62:6284 
3-0227320' 
J-6228355 


3-0229390 
3.6230424 


36231459; 
36232493; 


4200 


4.200 


; + 


Nun Cl 


4201[3-623352 
4202 3-623456c 
420313-623559 
4204 36236527 


4206|3-6238697 
4297 30239725 
4208]3+* 2240757 
4209136241789 
421012-6242821 


4212 6244883 
4213 2245915 
4214 3-6246945 
421513+624797 

4216,3-6249006 
4217[3-$250036 
421 13-925 1066 
4219 (3-6252095 
4220\3.62521 2: 
422113-6254153 
4222}3.6255 182 

4223[3-6256211 
4224/3-6257239 

4225134625326 

422613.625929 

422713-6260322 
422813.626125c 
422913-6262377 
14230 3-6263404, 


423113-626443C 
423213-6265457 
423313-6266483 


| 


420513623 7667 


4211[3-6243352 


4234*3-6267509 


| 


142 
[424513-027%77 

[4246513-6279500 
424713-6280823 
142453-6281845 


+6271610 
4240 3-6273659g 
241 3.62746 


3-027775 


1425 


3-6284911 
3-62859 73 
4253/3-6286954 
4254/3-6287975| 
4255/3-6288996, 
425613-6290016, 
425 3-6291036 
4.258:3-629205 7 
4259. 3-6293076, 
4260/3-62940g6; 
4261,3-6295 115 
4262 3-6296134 
4.263) 3+2697 1 53! 
4 4264136298172 
4.26513 6299150, 


2 Sabo 


4266/3. 6300208" 


4267]13-6301 226 


249 3-6282867 428 


[428 


3-6301226 
$1 3-6302244 
oſs 5g/3-6303262 


27213-630631 
27313+6308329| 
27413-630834 
7513-6399361 
«631037 
427713-6311392 
4278j3-63 1240t 
4279136313423 
4230q3-6314438 
428113-6315452 
| HI IG<O7 
428 oe 
428413-631 
3-6315 4: 
4286j3-632055 
4267 6321535] 
6322544 
42891}3-6323560 
429093-6324573 
4291 3-6325585 
4292 £32059 
4293]3-93 
4294 6228625 
4295 oe 
4296]3-633c643 
429713-0331653 
429913.633266 
ono. 26333674 z 


3093-6334635 


a 


430 


4300 _ 


| [Num Logarithm, 


14301 3-5335694 
4.3 22 3+6336704 
4303 3-6337713 
4304 3-6338723 
4.305 3-6339732 


14307 3-5341749 
4308 3-6342757 
4309 3-6343765 
4310 3:5344773 
4311/3-6345780 
[4312 3-6346788 
4312 3-6347795 
4314'3-6348801 


4317 3-6351820 
43 18 3-6352526, 


43193 6353532 
[4320'3- -6354837) 


4323 3-6357852 
4324 3-6358857, 


j 4328 3 3.6362572 
"4.5 293 3 6363876 
(£3392: -5364879 
(£33 1/3-63655882 
43 323-636655y, 
4222 3-6367557 


£2348: 6365559 


4.306 3.6340740, 


4321/3 5355893 
43223 6356843; 


4325 3:6359561| 


{4.326 3.636086s5 | 
4327 3-6361865 


Nam 


(431 1513: en 434: 


4316 3-6350814; 


4353 
(4354 
(4255 
4356 
4357 
358 


Logarithm 


334[3-635b85g| 


43513-6335 39 
| {43523-638688g 


6237887 


3-6389882 


3-6390879 
3-6291576 


6388834 


3-6392872 


359 
436c 
3911] 
14362]} 
36? 
4364 
4365 


1126} , 


3-6393869! 


} 639536 Oo 
62958: j 
26397652, 
Jo 6298847 
36399842 


14357136 


; [43993643354 
2+ '44.0013l 643452; | 


- I 


Nam Logan 

1436; 3-6491832 

(436 3+6402326 
43 69'246403 820 
437936404814 
*4371 3-640580% 
75090) 4372 3+6406802 
4373 3+640779z 
4374 3-6408758 
(4375 3-649g781 
4376, 3-6410773 

4377 3-641 0755 
437 Zo 641238 
4379, 3+641374g 
43 $0 3«6.4 1474 


4382 3-6416724 
4333.3-6417715 
(43843: 641870; 
j4385]3- 6419696 
112862.642068c 
1128 3-04.21676 
438 3+6422666 
14359 3-6423650 
4390]3-6424645 
439113-6425634 
4392,3-6426623 
5 $4393 3-6427642 
429413-6428601 
439513-642g5 55 
43963-64395 77 


4.391 3-6415733|\ 


439713-6431505 
4393]3-6432555 


4 a 2 - - wn os 


4400 


44200 


4Nur umſLogarithm, 
442 113-4355 14 

425500 
4453]3-5437497 
449413-64 35473 
1442513-6439459 
440636440445 
4407j3-644 1439 
440813-6442416 
4499;3-6443401 
44193-6444386 
(41 13-644537 
44 1213-6445 355| 
4413;3-0447339 
[4414/3-6448323 
141513-6449307 


4416 3-6450291 


»A_obo 


4418 3-645 2257] 
4419 3-6453240 
44203:9454223 


44213-6455205| 
4422 3+6456187] 
4423 3:6457165 (44 
4424 3-6458151 
4425; 3+6459133 
4426 3-64401 14 
11427 3-5461095] {44 
4428 3-6452076 
4429 35453057 
4430 36464037 
4431 3-5465017 
4432 3-6465997 
4433 3-6466977 


/ 443513-64 


44413 .6474308 


04173-5451274 4 
x #451, "345434575 | 
44523 6425552, | 


44343: 6467957 


NumLogarichm, 
$4343-2457957 


443713- 5470594 
443 (3 3-6471873 
44393 3647285 L 
44493-6473330 


ee 6469915 


4442.3- 6475785 


4443 6479763), 
4444.3. 64777. 


14445 3-64787 18 
444.3 «6479 3695 

4447 3-643067 1; 
4448 3-648 1648 
4449 3-648; 2624) 
59, 3. 6483600] 


[445 312-6436527 


(4454 3-6487502! | 


4455 3- 6433477; 
4456 3-6489452; 
| 4457 3+54904209, 


#459 3: 6494401 1 449! 


(459, 3 6492375; 
4450 3.6493343' 
44513-6494 322 
4462 3.6495 296, 
4463 3: 6496269. 
4454 3+6{97 242; 
4465}3-6498215] 
44563. 6499187) 


| 4497 3. -6500160 


rithm, 
35500169) 
«6501132 
3-6502104, 


vo 


C13-0503075 


3+ 0524947} 
3-65Cg010 $, 
3+ 6505989, 


413-6506960 


3-050793 
3-655 gOL 


213+550g871 
913-55 10841 
3-65 11811 
13-65 1278 
113+551374 


3+55 $7624; 


me 6520528] 


$ 2.65 20131 


Fa 65 14718) 
3-6515687 
3.65 16656, 


3:65 18593 
3e65 19561 


«6521496! 
3 6522463] 
2-65 23430] 
35524397 
B*6525 36 

SHIT: 
2 $-05278 97 


2 CDI? 


Zo 6531262) 


450113-653309e 
450213-6534055 
4503[3-65 350159 
(4504]3-55 35984 
'450513+6536945 
45003-£537912 
450713-65 38576 
45083-6539835 
1450913-5540802 
$1c[3-654176 


453513-6555773 
453613-556673 


L113-6542728 
145 1213-654369 
1451313654455 
451 3-6545616 
xs 2-6546578 
451613-$547535 
45 17136548501 
45 18134554946 
45 19]3655042 
4520 36551382 
452113-5552345 
45 221346553306 
4523]3-65 54256 
45 241350555 220 
4525[3-6559186 


15261-6557 145 


4527-6555 105 
45 2813-05 59964] 
45 2913-0560023 


$5392:650983 


4531 346561941 
4537136562590 


455: 


$-6563557 
45 3413-6564319) 


3-6579159 
0,3-658OL 1! 
455 113-658 1068 
4552:3-6582023 
4553135552976 
455413658393 
455513-6584884 
455 (355 8583 
4557;3:6586790 


14553]3-6587743 


156413-6593456 
3:6594408 
13-$595359 


713-6595310 


rol. 1460 


Nu: JE Tm 
456736596310 
4555;3-6597261 


6598212 


3-6599162 


57113-66001 12 


4594 3-6612446 
4535 3-6613393 
'4585]3-661434c 
'453713-6615287 
145 89!3.6616234 
6617181 


458 
2s «661812; 


459113-6619073 


g60c[3-652757% 


WW” Fo WY” I» I YR To x wr 7-7 Wow 7 


an oe St tn 2 SS a: cc cat +. ac i. Da 


a 


462913 6654872; 
463: 3-6655 810 
4631 3-66! 9745, 
4637 3-66 7685! 
463313-6658623; 
2.0 2.6659560) | 


4601 3.6628 p_ | 7 ; 
4622 3$:6629466| [962 513.66604 27] ,,456 26691308 
4503 3-6630410| [463613.6561434) 4669 36692235 
4604 3+6631353 6662371 4670 3. 6693 165g 
4605'3-6632296| 46 $13.6663307 '4671 3.6694095 
4506 3:6633239| [463913-5664244] |46723.6695028 
4507 3-6634182 3-6665 180} 4673 3-009 5959] 
4608 3.6633125| [4641 3.6666115] 4674 3 66968 
co gEI067 4575 36697816 
15102:6637009) 464 4676 3+6698745 
4611/3:6637951 4677 3:0699674 
6122 56338893 14678 3.670cS5c 
r3:3-6639835| [46 '$6793-670153 
r4-6640776 4680 36702455 
4615136541717] 14 14681 3.670338 
4616 36642658 013-6673595 4682 Inge 
46173-56643 599] 14650}3-667453 Ts 705 242 
45183-66445 39 6675.46 3-6706165 
pt 3:6645490 287 ©g6 
3:5646420 468 708023 
= 3-6647 360 4687 3:670895c 
4622/3.6648299 4688 3.6709876 
4623]3-664923 14656 3.6 | $eaxs 3:6710302 
462413:6650178| 1455 7.668 1 2.671172% 
$620 22603 LITf 14658 668199Y is 123,6712654 
46263 «5652056, 4559 6682927, 4692 3-67135% 
3-6652995 6683859; (45933-67145 
62 35653973! 46611.6584791 4694/3-6715431 


(466213.6685723 46953-67163 
466313-5536654 14696 3.6717% 
166413.65687585! 1469 +67182c 
ory Y. 6688216, 92 

466613.6689447 14599 3-6720C5 


113-6731131 
3-9732053 
3 2732974 
413-67335g6 

3-6734817 


4743s 


Nut Logarithmy 


4734]3-6752253 
473513-6753200 
4736[3-6754117 
473713-6755934 
47383-6755951 
473913-5756867 
4740 .3-6757783 
474113-5758700 
$742 D144 
46760531 
4 226761447] | 

4745 36762362 
4740 36763277 
4747 3+ 5764199 


$731[3-5749525 


3-6750447 
2 3-275 1305 


7 3413-675226 3 


|Ndm'Log 


| ichm 
476713675245 
476813-6783362 
4769336784273 
47793-6785 18; 
477 113-675609, 
4772j3+678700. 
477313567879 

4774] 6788824 


57: 35772018, 


47593-6775 157]- 


476<13-5776969] !4793 
4176113: 6776982 i479413:6806980 


({h% 3-6777834' 
763[3-6778806) * 


476413-6779718 
476513-6780629 


167146732452} | 


758 35774244) [4791136804262 


6781549] 4795Þ+-£811507 


1997 6789734 
4773-679 


4790 ſe 893355 
4795] 9x 
5506074. 


'4795 3-6897885 
479:3:5308792 


475 6809597 
479% +681c 602 


[430c 36812412 


 48co 


F 
; 


4800- 


4 


noon 17 


3.6314222 
a 3-5815126 
0413-6816030 


bog 3.68 16934] 


$07.3.68 $0743 
$0813.68 19845 
450g 3-632054 

48 1c 193-682 3-6821451 
4811: [3-6822354 
4512.3: 6823256 
4313 3-6824159 
4814 3-63825061 


4816, 3-6816865 


4317 3-63827766 
4818 > 828668 


4819 3-6829569 


$213 6831371 
4322 36832272 
4323 3-6333173 
4824 36334073 
4825 3-6534973 
4326 3-6835873 
4927 3-6536773 
4328 3.683767} 
4329 3-5338572 
4330 3-653947! 
4831 3-6840370 
43832 3-65412659 
14823 3-6842168 


4815 3+ 825963] 
4849]3-6356522 


4820 3.68304 70] 


14834 3.6343066 


433513-6843965 


433613 


455 
4851 


485 2þ-6859208| '4 


4393 3-6860103] 


1485 512.6861892 
1435613.6862787 
1485 3+6863681 


26844864) 4359 36874398 
433713. 6845761 $370j16875200 
4333;3-634665 9; #871, 
4839/3-6847556 $872/3-6577073 
4840]3:6843454! '\4873 
484113-6349351} 4874/36 


4342|3-6850248 4375[3-5879746 
32.685 1144| 4 $76]}3.6880637 

| [4877 688152 
4878}3 6882418 
4379/3-6883308 
o| '488913-6884 198 


$88212-6885978 | 


| 14887 560990423 
43831]3-6891312 
4389;j3-68922 
48929'3.63y3089 


12858[2-5864575 


48 
486113. 5860129! 


TE” EE ne: 


4591 
0[3.6366363] 


5 


_— . 


Num im Cogartthn Nom Togarithma 


48 3416343068 [2307 (3-6372613 


$68/3.687 150 


2-6876181 


3-6377 4 
8788355 


13-6385088 


3-6885867, 

3+6887756 
5 2-6888546 
3-$3895 35 


3.5893977 


_— 


489313+5395752 
4894j3-6396640 
459513: .6897527] 
3+03984 14: 
6| 4897 3-6899301 
3-6g00184], 


—- ww -— 4+ a 


4900 IDS > = 
4901[3-6902847 = EIA 
902;3-6903733( 4935 6932872; 
4903/3 59046 19] [4936 $-0933752 


904 3-6995505 4927 693463 

4$9< 5,3-6906390] "493513469355 11] 14971 | 
4906 3-6907275 oz 3-6936390! [4972]3-6965311 
4907 3-6908161] '4940]3-6937269| [4973 pogeorty 
4968 3-6909046] [4941]3-6933148, [49743-696705 
=P 4942]3-6939927| 1497513-0967931 
49103-6910815 5| [494 13-6939996| [4-97613-6968804 
WT 49443-6940785) [497 3.6969676 


a 3-6970549 


po © 346971421 


9123-69125 +” +694 1663 
913 3-691346 6136942541 


14914 3-6914352 4547 6943419 36972293! 
915 3-5915235| {4948]3-6944297 4581[2. 6973165 


9163-6916119], 14949136945 174] [498213-6974037] 
917 3-6917002; 14953<6946052] [4983/3-6974909 
918 3.691788; 495 1136946929] (498, 3-6975780 
919 3-691$768]| 1495 213-69475c6 4985|3-6976652 
4920 3-6919551] 14953]3-5948683] (498613-697752 3 
49213-69205 34 (4254 3-6949560 [e987]: 3-697 8394 
4922 3-6921416] (495 5136950437] 498813:6979264 
4923 3-6922293] 1495613-6951313] 498913- 6980135 
4924 3-6923180 495 7]3-6952189] 49993-69S1005 
14925 3:6924c62] [495 $3+5953065 499113-6981576 
4926 3-6924944] 1495913-56953941] 4992}3-6982746 
4927 3-6925826] 1496q3-6954517] 499313 6983656, 
4928 3. 6926707 496113-6955692] 4994136984485 
4929 3-5927588| 149523-6956568| 49953-6985 355 
4930 3-6928469] 14963[3-69574443] 499636986224} 
4931 3-6929350| [496412-6958318] 499713-6987093 
4532 3-6930231| [496513-5959193] 4995 3-0907203 
4932 3-6931111] j496613-6960067] 4999[3-698853 1 
4934 3-693 1991). [496713.6960942 5 o0c}3-6959700! 
5CCO 


—G ww Ew” W__Y___C__L]L]TuUuT____AMVM_CCAC_e Coro cowrw ro HOY. I 


 —— "my SS —— w—_—— _—— __ ww 


(503 73+7021719 
'$0JZ LIED 


. _ DLO ad — 22A 7,4  _—_—— —£ # « 


50093-69975 10} | 
5010}3-£998377 


hs > = + ot GQ Aw _4> wa 


by FS. —_— — ka 4 


| ———— — 


Pa. 


4 


$0203-7007037] | 


i 3-7065471 
3.7CO9632 ; 
3-7010469; $057 7 | 3-7067178; 
3-7011361 50583 Fo3bong 2:7068031 
3-7012225 | 3-7058884/ 
3-7013089 '$05c13-7041505 5093j3+7059737 
3-7013953| -505113-7042363' 5094 3+ -70705 89; 
613-7014816 5067 Jo 7043221] 5095] [3+ 7071442, 

3-7915680 12637004079 509613-7072294; 
DTS ; 509713: $7073245| 
3-7017406} '506513-7045794; $098 3- 7973998! 
3- 7018269, | 5060]}-7046652] | $09913-7074850 
3:7219132 510013-7675792; 
51GO 


- 
1 
} 
5 
; 
4 
5 
5 


— 


%fY 


BLESSED. oi. 


+7094.396 
«7095244 


5124137 
512513-7096939! 


512713-709863} 
512513-7100327 


3-7104559 
3-7105404 
3613.7106250 


ithm} . 


37 107096, 
3+7 107941 
3-7 108756 
3-7109631 
3+7110476; 


[5143]3-7112165 


15155 3-7122287 
OyTI} ; 
512513-7997785| 
5128 3-7009450 | 


51303-7191174] / 


513113+7 122020 


$133}3-7103713 


5 3213.7 102866; 5155 
516613-713 1544 
15124 3-71045591_1516703-7132385 


3-7111321 


3-7 113010; 
3-7114698 
3-7115542 
1481}3-7116385 
3-7117229. 
3-7118072; 
3-7118915; 
7 19759 
153]Þ-7120601 
113-7121444 


'5156]-7123129 
/ 147123971 
515813-7124813 
5159]3-7125655 
27126497 
317127339, 
'516:13-7128180 
5163177129021 
'516413-7129862 
3+] 130703 


$[3+71 13354; 


{6190/3-7151674 


| 15 200/3-7165933 


516813-7133225 
5169 3713406; 


5173137137425 


17713*7 $4975? 
5178(3-7 141629 
$17913+7142459 
5180/3-7143295 

«7144136 


5181 
5132 3+-7144974 


«18413-7145650 
5185[3-7147458 
5186,3-7248325 

ny ps re AD) 
5187/3+7149162 
5188;3+715c0-0 
51891371 5C837 


[5191/}3-7152510 
$192;/3+7153347 
5193137154183 
'$194/347155019 
5195 3+7155856 
5196 3-7156691 
519713+7157527 
5198(3-7159363 
'5 199/3-7159195 


5 2CO 


7135264] 


5183'/3-7145312], 


—_— 


A AASA: A A: AAA OR nee 


—_—_ 


«© 


A wn 


* * WF * * 


NN Lk. Sn ka. AMS. b. ini bg, A ws 5 —— 


————__ 


ww COU Sr YU mw TY TD wn: 


r) 


\4/ 


5 20% 
5203 


5213 
521 
5215 
5216 
$21 

£218 
5219 
522C 
5221 
5222 
5223 
5224 
5225 


5212]3-7 170044 
413-7 171710 


3+. 


357162538! 


3-7162 373 


27104207 
3-7 165042; 
3-7 165376, 
3-71667 10 
37167544] 
3+716$377) 
3 7169211 


347170877! 


$3*7 172543 
3-7173376 
3-7174208 
3+7175041 
3+7175873 
3471757095 
3+7177537 
3-727836g 
3-7179200 
3-7180032 


522 
622 


1522 


522 
523 


$23113-7185847 


3571850863 
«7181694 
«7182525 


3-7183356 
3-7184186 


3-7185017 


5232]3-7186677 
5$233}3+7187507 


5241 
5242 


5244 
5245 
5240 
15247 
5245 
5249 
525C 
$251 
525% 
$253 
49254 
$255 
525c 
$257 
[$25 
$259 
5 26c 
526} 
526% 
5263 
526. 
5205 
5 266 
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3-7183337 
3+-7189167 
3-7 189996, 
367 190826 
3-7 19165 5 


5239-7 192484) 
5240]2-7.193317 


$.7194142 


3-7195799 
3-7196627 
3+71$7455 
37135283 
3-7199111)| 
37195938 
3-7 200766 
3-7201593| 


3-7203247 
3+7 204074 
3-7 2904901 
3+7 205727 
2872C6554 
37207380 
3-72002c6 
3+-72CG032 
3+7229557 
3+7 21065 

3721150 

3+] 212334 
3572131 - 
3+7213984 
}+.7214509 


5267 


5$234'3-7188337 


3-7154970. 


3+-72C2420 5 


3+7215633] 153CO 3.724275 9 


5268;3-72 1645 
5269'3-7217232 
5 27053-72101 
5271 2-721893 


527213-7219754 


5273'3-722"578 


527413-7221401 


5279 3-7225517 
52603-722633 
$25 12-7227 162 


1528513+-723C45 


5287 3-7232-9 
$258 3+723291 
5289 34723373 
$250 35723455 


2983-7241 12 


$297(3+72403O 
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4153011} 


530213 


5303137245216, 
5304|3-7246035; 
530513-7246354| 


= | 
7243578, | 
*7244397T| 


33 
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3-7247672 
539713-7243491 
5308[3+7249309 
5309}3-7250127 
531093-7250945 


53113-7251703 
153123-7252581 
1531313-7253398 
531413-7254215 
$31513+-7255033J 


{| 


| 


531613-7255 85 
3-7256667 
3-7 257483 
3-7258300 
0137259116 


3*7 259933 
247261 565 
3-7262380 
3+7263196 
3 
3 
13»7 255642 
3-7266457 


2-7268087 
3+7 265901 
| 


37272531 


«7260749 


+7 264012 
+7£64527 


3-7267272 


3-7269716 5 


| 


533913+727459 
15 340]3+7275413 


'5345 
!5346 


$35 mo! 

536c]}«7291648 
6 26113-7292458 
5362137293269 
5363]3-7 294075 
536413-7294358 
536513+7295697 
366137296597 
536713-7297316 


4001347323939 
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540113»7324742 
540213-7325545, 
549313» Ng 


5$40713-7329564 
540813+73309367| 
540913+7331170 
5410/3-7331973 
541113+733277 

541213+733357S 
5413]+7334350 
5$414[3-7335132 


541513+7335985| 


5416 9+7336787. 
541713+7337588 
5418] 3-7338399 
54193- $7339191 
$420'3-7339993 


54213-7349794 
542237341595 
44233-7342396 
$4243-7343197 
542513:7343997 


5426 -7344798 
5427 3+7345595 
5428 3-7346398 


5429 3-734719 


5439 3:734799 
5431 3-7348798 
5432 3-7349598 
5433 3+7350397 
4343-7351196' 


1 


| 


| 


—— 


543413-7351196 


543137352794 
543713-7353593 
| [543927354392 
54393-7355 191. 
$449 3+735 598g, 
544113 725070] 


5435 22 7351995 
7 


54423: 7357535 
54433. 7358383 


5444'3-7359191) 
5445 3:7359979 
5446 3+ 17369776, 


5443 3-7362371, 
5449 37363 168} 
5459/3+ 7353965 
5451 3s 7354762; 
5452 3- 7365558. 
54533 3-7366355, 
$454 3-7367151 
5455 3+7367948 

5456 3-7363744] 
5457 347399549, 
5453 3-7372 7379335: 


5459 3- 7371131) 
$4603-7371526 
5461 3-7372722; 
5462 3-7373517 
5463 3-7374312 


5464 3- 7375107, 


| 


5465'3-7375902! 
5466 3-7 376696, 
'$467 2.7 7372491 
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5447-3» 7381574; 548 


—_ 


5491 3-7 7396514 


546713» 7377491 
546513+7378285 
5464137379079 
547c13+7379873 
547113+7332667] 


5472]3-7351461 
547313-7382254 
547413-7333048] 
547513 7383841 
5475473 $4634 

27354934 


7h $7335427 


54733-73862 
547913+7 3% 013 
13-7378 
348 548 13+7338598 
'5492 3-73893 
5483/3-7390182 
5434 3-7350974 
5455'3+73917 
5436 347392558 
548713 67393356 
5488 347394141 
$48312:7394932 
5490 3-7395723 


5492 3+7397305 
5493 3-739809* s 
5494 3+7399386 
5495 3-7399677 
5496 3:7429497] * 
5497 3-7491257 
5498 3.740204; 
5499 3-7492837 


5 <00-2.7402625 
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[55153:7415455 


[5529 3-7426466; 
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5501/3.7404416 
55 32,3+7405 206 
550313-7405995 
5504/3-7406784 
5505/3 7407573 
5506 3.7408362 
5507.3-7409151 
5508 3.7499939 
5509, 3-7410728 
55103: «7411516 


551113-7412304 
5512/3-7413092 
5583 3-7413880 
5514 3-7414665 


5516 3-7416243 
5517 3+74170309 
5518 3-7417817| 
5519 3-7418604 
5520 3:7419391 
5521 37420177 
5522 3-7420964 
55223 3+-7421750 
$524 37422537 
5525 3+7423323 
5526 3+7424109 


— 


5527 3-7424595} 
5528 3-7425680, 


55323» 7427251 
55313-7428037 
5532.3+ 7425822 


(5533 7429607 


5534 2-7420392" 15507 
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5534]5-7430392 
553513+7431176 
5536Þ3+7431961 
553713+7432745 
5535 3+7433530 


5539 347434314 
55423+74 35098 
5541137435581 
5542137436665 
554313+7437449 


554413-7438232' 
554513-7439015 
554013-743979 

554713-7440582 
$549}-744 1365 
55491]3-7442147] 
55593-7442930 
555113+7443712 
5552137444935; 
5553j3-7445277 


15554Þ- .7446059 


155563» 7447622! 
5557]8-7448404 


[545074 7449135 


5559357449967 
556c13+-7450745, 
5$561]3-7451529 
556213-7452310 
5$56313-745 3091 
556413-7453871 
556513-7454652 


556613.7455432 
+7456212 
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5568347456992 
55693-745777z 
537947459552 
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5572,3-7460111 
55733 74608gv 
5574/3+7461670 
557513+7 162445 
557 j 7453225 
5577,3+7464006 
37454755 
5579/3-7465564 
5530]3-746634: 
558113+746712c 
558213+7467898 


558513-7470232 
558613.7471009 
$58713-7471787 7471787 
$13-7472504 
55891}3-7473341 
5590-74741 
559113-7474595 
559213+7475672 
5593]3-7476445 
559413-7477225 
5595[3+74785001 
5596P+7475777 
$597-7479553 
813-74 50329 


59913-748110 
- 74.3188 
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1561313-749195 
561413+-7492724) 
551513+7493493 
561613749427 1| 
561713-7495044 
1561813-74955 17, 

561913-7496599. 
5620-7497353 


552113-7498136 
562243.7493908 


552413-7500453 


552613-7501997 
$62713-750276g 


5631137505355 
563: [:.75c6526 
563" | 7507395 
503.1,.7525193 


562313-7499681 
£02513-7501225. 


3-7514331 
37515100 
413» 3-75 15870 

3+7516539 


3+75174 
3-7518178 


3-7513947 
3049137519716; | 
5650,3-752048 

;65 1}3-7521253 
35952 3-7 522022 
3653 .3+-7522790} 
0 7523558, 


37525054) 
6563 7525362 


5660/3, 7528164 
;661 3, 7525932 
5662 3+73,29599 
5063 3: 7532466, 
5664 37531232 
53565'3-75 31997. 


5658 3.75 26529 
5559 3-7527397) «56923-75525 45 


.666 3. 7532766 
1,667 3.753353? 


1 '566; = 
5668 37534298 
35693. 7535065 
$56723-7535831 
567113» 7535596 
$672]3-7537362 
$07313+7538128 
$567413+7538893 
:5$7513-75 39659 
5675 3+7540424, 
567713-7541189 
1567 3-7541954 
'567513-7542719 
1563237543483 


56S1]3. 3:2544245} 


5682137545012 
15683) *7545777 


by 3-7545541 
5635]3-7547305 
568613.754306g 


568713+75 $832 
| 1598313-754 596| 
1558 3-7552359 
'56903-755112} 
5$69112-755 — 


569313-755 341] 
569413-7554175 
5693513-7554937 
$099]: $755570C 


5997;3+ «7556462 


5639137557987 


$999} «7557224 
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57001;.7558745 


5700 


5706 


£716 
$717 
$718 
571 
5720 
6721 
$722 
9723 
(5 724 
5725 
$726 
6727 
$728 
$729 
P 730 
$731 
$9732 
5733 


570213+7500272 
570:]3-7591034 
5704137551795 
570513-755255C 
3-7553318 
570713+7504275 
570813-755454- 
4709134750 560c 
$71013-7566361 
$71113-7567122 
1571 2]3-7567852 
$71313-7563642 
5714/3-7569402 
5715 3+7570165 


913-7573201 
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- 


3+75 70922 
3+757168z 
3757244) 


3+75739SC 
3-7574719 
3+7575175% 
3+75709237 
3-7576990 
3-7577755 


_ Num .>garichm) 
573 3-7584577] | 
57351]3-75385334, 


3-7578513 
37579272 
3-758003ZC 
3.75 $075v 
3.758154 

3-75 62304 
3-7583063 
$+7583519 


($734 


573613-7585091 
5737137556345 
573813-7537695] 


5739]3-7783362] | 


5740.3-7559119 
574113-7589875 
574213+7590632 
5$743'3:7591355 
57443-7592 144 
574513-7592990 
$74613-7593056 
5$74713-7594412 
57483-7595 168 


$749;3-7594923 
57593+7599075 
1575 1137597434, 
$75213-7595159 


575313-7593944 


5754 37529699 


575513-7602453 
(5756 3-760120 


g 
'$75713-7601962] 
$758 3:7002717, 
$$75913-7603471) 
| 76013-7604225j 


'5 76113-7604979 


'$764/3-7607240 
.$76513+7007993 
576613-7508745 
5 76713+7603500 


! 


5762137605733 
5763 3:76c6486, 


713+76295.90 


20347619278 


m 


3-7610223 
3+7011005 
3-7611758 
3+-76 12511 
3+7613263 
3+701401C 
3+761476b, 
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3-7616272 
3e7917024 
3-7617775 
3+-76185 27 


3-7529030 


5783 
5784 
5785 
5786 
578% 

578 
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5790 
1/2! 
5792 
5793 


3795 


5797 
5798 
5799 


579413-7629735 
$796]3-7031254 


-852 


3-7620731 


3.76021532 
37022203 


3+76230J3 
3+762375 
3+7624535 
«7625285 
3-7626035 
3-762678 
3:727530 
3-7628286 
3-7629035 


3-7630534 


3.7532033 
3-7632782 


3-7633531 
5 2634.25 


1475384577 


Py 
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5 8c 513«7638022 


5806/3+-7638770 
58073-76395 18 
5808[3-7640266 
5809]3-7641014. 
5S1C 2+7641761 
531113-7642509 
$5123-7643256 
5313}3-7644003 
5314 3-7644759 
5$15/2-7645497 


5817.3» 7646991 
1$518.3- 7647737 
5819 '3+7648484 
5320,3-7649230 
5821) 3+7649976 
| 53223-7650722 
5923 3.765 1458 
5824/3-7652214 
5825/3-7652959 
$326 3-7653705 
$827; 3-7654450 
53 528 307655195 
5$293-7655941 
$5302 7656685 
5531 3+765 74.30 
(5332,3-7658175 


(583313+755 3920 


| 


(£934 3.) 7655664) 


um 


583, 
| 533513 
\ 5826 
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| 


3+7661153 


.5$3713-7661897] 


:533$3-7662642 

5839]3-76633$ 
584013- 
5841 
5342]3.7665616 
5343 3-7666359 
'584 3-7657102 
554513 7657045 
$8461]3-766858 

534713-7669331 
5848 3-7670074 
5349 3-7670815 
15$8513-7671559 
535113-7672301 


535 2}3-7673043] | 
«7673 785] ; 


'585 
5354 
5555 


3-7674527 
37675269 
555<13-7676011 
5357 1-7616752 
58592 
5359 
5 $6C 
5361 
5362 
5563 
5364}: 
526512, 
5866|}« 


3+7678976 


5867 3+76' 


4137659664; | 
7662409] 5 


3+7664872] ; 


«7077494 | 
3-7678235 


37979717] , 


6,3+7 098 203} 
3-7698940] 


3-7701153 
[3- 7721599 


$13-7707048, 


— 
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3-7684901 
37635641 
37686381 
37687121 
3-7687860 
3 <7688600 
3-7689339; 
Js -7699979 

3+/290019 


2.769081 
3-7691557 1557 
3 7692296 
3+7693035 
3+7693773 
EL 7094512 

3 651908 
3-7695988 
3-7696727 
3-7697465| 


3-7699678. 
4 7700416, 


3-7702627 
3-7703364| 
3-7704101 
3-7704838 
3705575 


3-7706311 


| 3-7707754 
-13.7708520 


5900 


15912 3+7717344 
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$9Ol 3+7709256 
5902 3-7 709992 
5903 3+77 10728 
5904 37711463 
5935 3-7712199 
5506 3+ 7712934 
5907 3-7713670 
53038 3-7714495 
5909 3-7715140 
5910 3-7715875 
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5913 37715079 
5914 3-77 19813 
5315 3-7719547 
5916 J-7720282 
£9217 3-7 F21016 
5918 3-7721750 
15919 37722483 
5920 3-7723217 
5924 37723951 
5922 3+7 724654 
5923 37725417 
5924 3-7725150 
41925 3» +77265834 
5925 3+-7727616 
5927 3+7728349 
5928 3+77 29082 
5929 3-7729314 
$932 3+-7732547 
593 63-7731279 
$932 377329011 


5933 3-77 32742 
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5934 
5935 
5936, 
5937 

5938 
5939 
5940/3 


594113s +7735596.. 


mreY 
5943 


5944 
5945 
5946, 
5947 


——_— 


11733+15, 


13 7734207) 5 
3+7734939; 
3+ -7733670, 
3«7739402; 


3+773 7133! 
7737354 


3-77 39326; 


3.7 114995 7 


3-77 40788! 
3*77415 J 191 
Z+7 742249, 
3+7 742979 


$5945 
5949 
199 3c 
5952 
5993 


5954 
5355 


32774371% 


37744440} 
3-745 179] 
Jo 7745999, 
3-7 745629, 
3+774173<9: 


37745088 
3s -7745918 


3-7750276 
abi 


3775173 


« 7752163 


Z0 7753191! 
J+7 7539290 
3-7754648| 


413-7755376. 


3+7750104 


5966 
({<967 


3-7 750032 
2077847560 


$975 
5979 
;595c}3 
595112 
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5967 
5968 


26h 
5970 
5971 
$972 
5973 
5974 
5975 
5976 


5977 


"5982 
5953 
5984 


5936 


5987 
$935 
5989 
5999 
5991 
5992 
5993 
5994 
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3+775.7560, 
$13-775 8283 
3» 775916, 
3+7759743 
37700471: 
3-7761193 
37701925 
3+7762652 
207763379 
J+7704106 
3.77648 33' 
3-7765559 
Jo 7766256, 
Jo 47757012 
37767735: 
37753464" 
3-7769$190; 
3+7769916; 
3+7 779642; 
3-7 7771367) 


3*7 772093 
3-7772818 
37773543 
347774268 


3-77 74993 


3+7775718 
3-7779443 


5995/3 
5995 


5997, 


3-7777392 
347778616 


3771934) 


599$13-77SoOc6 
5$y9 13-7 75078 


500C13-77815121 


3-7777167;, 
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001/3-7782236 
jy 3+-7702 
6003!3- MAS 
6943+ 7784497 
600513:7785 130]. 
6006,3-775535 3 
500713-77 $65 76 
600813-7787299] 
6009; 3» 77838022 
651933-7788745 
60111347785457 
601243-7790190 
60131347 792912! 
601413-7791034 
6015!3+77923<6 
601613-7793078 
601713- 7793800 
691813-7794522 
601913: 1795243 
602013: *7795965 
60211J+7796586 
602213+7797408 
_ 3-7793 129 
6224'3- 779885” 
Pon ET 799977 1799571 
6:26 3- 3-78c0291 
602713 7801012 
6028 3» 7800732 
029'3:7802453 
603013-7803173 
503 1}3- 7803892 
$032 3-7304613 
6033'3s 7805333] 
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603413-7 30605 3 


60351]3-7806773 
603613+7897492 
' 6937+-78083212 
603333: 7808931 
6939 13-7829650 
6040/3. 7810369 
604 113-78 11088 
6042:3-7811807 


69433: 7312526] 


6044:3-7$13245 
5045 3-7813963 

6246 3-7514681 
6c47,3-7815400 
6548 3-7816118 


6049'3-7816836 


6050 3-7317554 
6051 37815272 
6052 3-781895%9 
6053 3-7319707 
6054 3» 7820424 
6055 3-7521141 
6056.3-7821559 
615 7 3.78225 76 
6255 3-7823253 
6059 3+7824010 
6c60 3.73$24726 
E061 3-7525443 
6062 3-7826159 
6053 Jo 7826876 
6064 3 3+7827592 
6065 3-7828 308 
6065 3. 7829024 
6067 3:752974: 


6034 3-7806053 
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6067 3-782974c 
6068 3. 7330456 
6069 3-7831171 
6079; 3.783 1887 
607 113-78 32602 


3-7533316 
3-7334033 
3-7834748 
3- 7935463 
(3-793617 


[2:754 «7543319 
3-7844033 
$3-784.4746 
6-8915.7843.460 
27346173 
[2+ +7$4.6386 
3-7847599 
3-7843312 
y ; 7849024 
3o +7849737 
6496137350450 
60971-7050169] 
3-7251874] 
Je7E<5 2586 
3.753258} 
©0100 


$4 it j 


($101 3-485 401c 
610213-7854722 
610313-785543 
6124(13-7856145 

6105 «785685 
61063-78575658 
610713-7358279 
G10tQ 13-785 3990 
610913-7859701; 
6110j3- 7360412 


6111j3-7861123 
611213-7861833 
'6113]3-7862544 
'511413-7863254. 
6135 «7863965 
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F 
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6095 
am 9 86609? 
|612013+ 7867514 
'61213- 7868224 
(6122 37865933 
\6123;347609643 
6124/3-7879352 
'61251j3-7871061 


61 163-7264675] 


6137 3-7879561 
613 ,3-7880260 


6139! Zo 7882976 
6140 378316354 
6141,3-7832391 
6142,3-78830g8 


6 143 3+7853805 


6144 3+78845 12 
61453-7855219 
6146 3, 7385926 
6147 347836632 
6148 347887339 


6145 3-7935045 
'6150 3+ 7888751 


6151 3-7899457 
61523, 7899163 


(6153 3+789086 3+789086g 


6154 3+ 7891575 
6155 3 7892281 
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709413-350S51 
7c95 335095 24 
7096(3-85 10136 


7097138510748 


Jo67 3.3492341_ 
* 
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7101]3-5513195 
710213. $5 13807; 
7103}. 8514418, 
710413-3515030 
33515641] [7 
71063. 8516252 
3.35 1686 af 
3-85 17474 
3-8518035; 
3+5518596, 


T9307 
$5 19917 
453 4 
3-3521139 
r115]2.6521749 
3-8522359 
7117/3-55 22970 
71183. 58523550 
_ [7119]3-8524190 
71203. 85 248CO 
712113.5525410 
7122/3.85 26029 
7123/3. 8526629 
7124:3.5527239 
7125j3.5527849 
7126j3.8 
12713+95 
7128]. 
1712913» 
7130Þ. 
713113.S 
713213. 
1133] 
1713405 


{NunfLogarithm | 


7140/3- $5398 
714113- 
7142/3. 


7144'3-85 3941 
714513-554002 
7146/3 


7152/3.8544275 


715613.3546703 
715713-38547310 
7158 3-3547917 


+$54063qQ :; 
714713- 8541235] | 
11453: 3541845 | 
7149/3-3542453] : 
71503» +354306q . 
715 113+ 5543668] . 


715 3-8544882] | 
7154]3-8545489] | 
7155 3-$546036] 7 


a x 4 x 
166 3, 8552750 


| vl! Logarithm 


38553374 
3-8553980 
3-85 54536 
38555192 
3-$455797 
3-8556403 
3+8557008 
33557614 
3-85 53219 

2-8558824 
3-3559429| 
$13-3550035 
3-$560640 
3-8561244 
2.8561849 
3-5502454 
3-$563059 
33563663 
512.3564263 
3 $564872 
3-8565476| 
hers 


719 2. 8567289 
7191 3-8567893| 
7192133568497 
7193138569101 
7194 3-8569704 
7195'3.3570308 
17196;3 8570912 
7197345571515 
1719813-85 72115 
71991 rol 


7200 
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i 
720113+ 8573938 [7 
720213-857453 n 
720313-$575134 
720413+8575737 
720513-8576340/ 
7206[3-8576943 
720713+-8577545 
7208/3.3578 145] 
725913-$575750 
721013+35 79353 
721113-35 79955 
7212; 3-3530557] | 
721313-5531159 
721413- Sy EFER 
72151}3-85 82363 
721613» $5 82965) | 
721713-8533567] | 
721813-8584169; : 
721913+-35847709] | 
72293-$5385372} | 
722113-5535973 
722213-3536575| * 
72231[3-8537170] 
7224(3+-3587777 
7225 rh 8588 
72252 $533990) 
T227]3 
7225 33590181] : 
72293-35 90752 
723c13-3591353 
7231 
7232 
72321} 


38592584 
5593185 


7232 3:3593735 


379 | 


2.85895 81]+; 


38591984] 


213-$5985 85 
$-3599185 


amLogarichm 
3-3$59378 
3-$594355 
3-359498 
3-8595586 
3513-95 96156 
of 3596786 
3-8597386} 
3-8597985] | 


3-55 99734 
Jo 8600384 
35600983 
3-$601583 
,813+$6-2182 
g[3-$602751 

, 86.3380 
3-8603979 
[3-8604578; 
Js 8605177, 
Zo $40-605776} 

3.8506 


1726 


Noun Logarithm - 
| 2267]3-8613552 
7268j3-8614149 

3-3614747; 
/7270j3+5515 344 
7271:3 8615941 
Jeet 3616539 
/7273(3+$617 136 
72743: 0017733 
727513-5618330 
| 7276;3- $61 $927 
72773-8619524 
72783: 8620125 
7279'3» +8625717 
728013-8621314 
7281 2.5621910 


7232] +$622507; 
72831\3- $623102"' | 
728413-5523599 
7285/3-8624296 
17286 Js 3-3624692. 


17297/3- $£625455 


172883 +$626084.” 


[3 186697 2 [7289/3-862657g 


3-8507571 
$].865$170 


3-8509769! 


7290{»8527275, 
729113 3-5627571 


1729213» $528467} 


2-3609356, (729313 3629062; 
>.8<03964! [72943-5629658 


:[2-$6192562 


729513-8630253) 


38611169 729613: «3639343; 


3611758] 
18612350, 
1 $612954 


38913552} 
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1729713* $631443i 
7499p +8632039;. 
(729913+-3632634 


| 0013. 3633229! 


73cQ 
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7301[3.8633323 ll 736713-8672907 
139413-8534415; 1733513-8554001; |736813-3673496 

3-$635013' [7336]3+8654593] |7369]3-8674086 

3-8635608 | 7370]348674675 
32513-$535202 ; 17371]:8675264 
732013.8536797; 13-8656369 [7372}3-$675853 
1397 3-8637391! 3 .$656961: (737313-$676442 
1399348537985) [734163-8657552) [7374Þ-$677531 
739513.$6: 85 89 3-865 8144! |73751-$677620 
731 38639174. +3658735\ 173765678209 
731113 8639768] 3-3659327, 737738678798, 
7312343640364; 3-8659918, |737813- 8679387, 
7313}3-564<956 [3-$660509] |73793-5679975, 
731413-3641550 3-866 1100! 73801]3-8680564. 
7315 38642142 3 $$661691 735113+ $681152 
721613-8642737 [3+ $662282 7332}3- 8681749 
731713-8643331 3-8662873 738313-8652329, 
731813-$8643924 3-$663464)\_ |738413-$652917, 
73193-56445 17] [7352Þ-8664055| [7385|3-8683505 
732c[3+8645111 3-3664646' [7386]3- 8684093 
732113.8645704 348565236] [73$7]3-868468 n 
732213-$646297 13-8665827] 1735813» $685269 
732213.864638g0 38666417 73$913-8655857 
7324[3-854 7483 3+8667008] |7390!3 :$680444 
732<[3.8648076 42+-3657595} [739113 8687032 
132613 3-364 366g 3-$6681$8] [7392]3-8587620 
732713-8649262 28668778] +7393(3-3685207, 
732813.3649555 3-8669368 7394/3: $653794 
132513-8650447| [736:[3-8669958]: |7395(3-$689382 
733<13-$65 1940 3]3+36705 48] (739613 8689969 
733113-865 1632 3-367 1138 7297. $670556, 
733213-8652225 $42-8671728 73953» $691143' 
7333]2-8652517 3+-$672317] 739913-9691730 
7334 3:36534<9 38672907 7400/38 $692317 


7 40D 


7404 

740213-8693491 
749313-38694077 
7404{3-3694664 
749513:3695251 


749513.8695837 
749713-8696423 
7408/3.8697010 
74093-36975 96 
7410 3.869$152 
7411138698768 
7412/3-$69935 
7413/3-5699949, 
7414 3- .$700526 
74153: $7OL1L2| 
7416; 3 CFO1G97) 
7417 3-38702283 
7418 3- $702853 
74193-8703454 
7420 33704039 
7421 3-8704624 
74223-3795 209 
7423 3+ 8705795 
7424 3- SP0GINO 
7425 3+ 700965 
7426 3-8707549 
7427 3-59081 34: 
7428 3. 8705719 
7429 3-5709304 
7439 3:3709358, 


7432 3-37 11057 
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2:8692904| |] 


7431 3-3710473| 


7433 3-3711641 


7447,3-5719814 
7448 3-8729397 
7449 3-37 20999 
7450 3-8721563 
7451,3-8722146 
7452, 3.8722728 
7453 3-$723311 
7454 3-$723594 
7455;3+-372447 

7456, 3-8725059 
7457 3-3725641 
7455 3-3725 $725224 

7459 3- 3-87 26506 
1460 3-8727359 
7461 3.3727970} 
74623-87235 52 
7463 3-3$729134; 


74643 8729716 
7455 3-37 30295 


7466/3.373088 


7467 3-£731461* 


3-3737274 
747813-8737855 
3-3733435} 
743513-87399216} 
145113-$739597] 
7432/3 3-740177 
74833. 7497574 

74543 $741338, 
7435,3-$741915 Y 
7486 3-8742493 
748713-8743073| 
7438 .3.8743558 
7489,3-$744235 
7490/3. «744318; 
7491 3: 8745398, 
7492 3-3745978; 
7493 3:8746557], 
7494 3-8747137 
749513+5747716;- 
7496.3. $296! 
7497 +8748875\ 
749% 38749454; 
74993. $750034| 


7500 3. $750613! 


7434 33712226 
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17521 


752613 
1527 
75 25 


7 


3i3+$752349 


3-8751192 
33751771 


13+ -$752929 


{7 322 
142313» 
2524 - 
p24 


15293 


| 


2 «3753 307] 


175 = 3754086 


38754664, 
3-8755243' 


9338755821: 
JJ: 8756399 


3-3756979 


39757556 


38758134 
38758712 


51513-8759 290! 
613-R759868 


3-3760445| 
3-8791023 
3-3761607r 
3-8762178 
3-8762756 
32793233 


34765055, 


2 $755642 
3.5765219, 
35766790, 


76795 


75343 ' 
7532 + 8769103 | 
7533]-376y680} 
75343-$7 70256) 


3-576$5 


s 


$$767373 | 


7534 
T535 


75 363+ 


1537 


7539 
75403 
7541 
7542 
754322773441 
7544 
7545 
7546 
7547 
7545 
7549 
7559 


753%3+5772561 
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2-375 
13.37 
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3 8770256 
3-$770533 
$771409 
3-5771985 


3-3773137 

8773713 
38774289 
3-$774565 


3-$775441 


3» 3-8776017 
34 3776592 
3« $777168| 
345777743 


1343778319, 


38778594! 
3-327 9459 


(3-5750045] 


23-8780620! 
Jo 8781195, 
3-5751770, 
3-$782345 
3-8732919 
33783494 


$43 3-37 34C69 


754643 
$5218 
$5792 

3-8735397 

3 H 7369241 

3-87575 15 

3895 $089 

3+873$663 


13-£739237 * 
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7567 3+3789237, 


7565 
7559 
F579, 
179 7T 


1572, 
1573 
T5714; 


7575| 
7579, 


7377. 
7575, 
7519 
7587 
7551 


7582 
7589, 
7584 
7555 
7536 
7587 
17555 
17559 
759- 
7591 
7592 
11593} 
17594}3 
17595 
17596 


17597} 
17595 
75950: 
76% 1; 


3-$799556 


3s 8789811. 
3-8790385} 
3-8790959, 
3:3791532) 
'2-8792 106; 
3. .$792680! 
3-8793253] 
3-8793826 
3-37 $4400 
3-5794973 
3-3795546 
3-$795119! 
3-8796692: 
3-8797265' 
3-3797538' 
3» $7841 4 
3-$798983 


3+3582012$ 


3+.38092701 
2 8801273] 
3-5801546' 
3-88024 19} 
3-3322990! 
3. 3-8803562/ 
2.85804134 

5304706 
3 8825279 
28805850 

8806421 
| +$520993 

8807564) 


5% 3081361 
7699 


7600 
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76019.8808707 
7622 3-5829279 
7607 3-38-9850 
7604 3-8810421 


ood 2-3811563 


7607 -3+-5$12134 
17608 3-3812705 


WET 3-$813276 


7610 3-83813847]| | 


(7611 J« 23814417 
7612.3. «88149588 
7613 3-5881555% 
7614 3-5816129 
7o1s5, 3.8816699g 
7516 3+ $517269 
7617 3-3817845 
47518, 3+ $$518410 


7605 3: «8810992 1763! 


76193+ 8819980 
7620 3-8 .$$19550, 
7621 3» 3-8320120| 
7622 3. $320685: 
7623/3« $5321259. 
76243- $8521829 
7525 3-8822398 


7526 3+ $$22958 


(7627.3. 5923537, 


17628 3.5824107; 
(7529/3 $324676 
| 3-8325 245 
7631/3 3 825815 
76323-$826384] 
[7233 3-8526953 

3-5$27522 
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7644 
$56 
7646 

7647 
17648 
7649 
7650 
7951 
755 

7053 
7554 
7055 
7656 
7657 
7658 


3-384 30365 
3-3883C9J3 
1-H 
3-8$8320709 
3.35 32639 


2-$934343 
3+5324911 


3:833661 
3-333718$ 
i 


KH 


383821 
3.8833585 


3 8839452 
3+38840019 


3-3340585 
2.834115 4 


7659 
7660 
765113 
7<62 
7693 


2.$$41721 
3-5842289! 
2 +$84285 6] 
> 8843421 
3-554 3989, 


766413 
7665 
766E1, 


33844555! | 
> 8845 122 
8845688 


76071} 


$$46245| 


: 47079 


3+$333207| | 
3-33833775] | 


3-8835479} | 


| {7692]3-8860393 .$860393] 


1765; 3-5846255 
76681;.$846821 
17669 18847387 
793-$847954 
'7671}3}»5548520 
(76723: »$849085 
17673}3-8345652 
,767413-3350218 
17675: «$85078.4 


17670ſ3-585 1250 


LA 


-$355308 
76843. —_ ORG 


76ngz Te 


1758713. 8857565} 

(7688/3.8855 134 

1768g,3- 5658699 
J 


75993-88592 
io 113 3-885 9828} 


17693:3-$86095 7 
769433 +S861522| 
1765513. 8862086 
1769612 +$86265 I 


1-971. $8632215} 
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76983. 5553779] 


17699,3-8364343 
17700/3.58649071 


7700 
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© 
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> 


33854743 


$7703 3-3866599 
(7704 3-8867163 


770. 


Num Logarichm| 
OR nn 
7701 3-5865471 
7722 3-3866035 


7705|3-8867726 
7706 3:38868290 
1707 3.586885 4 
7708 3-3859417 
1709 3-3869980 
1710 3-3370544 
7711 38871107 
7712 3-3871670 
7713 3-3872233 
7714 33972796 


716 3-4873922 
57 7 3-5874485 
7748 3-8375048 
7719,3-88756 10 
7720 2-3876173 
7721 3-8876736 
7722 3-8877298 
| 7723 3-$877860 
7724 3-$37$423 
7725 38878985 
17726 3-5879547 


2715, 3:5873359 


7728 3-8380671, 
7729/3 8881233 
177353:3851795 
7731[3-5852357 
17732 3-58825 18 


7727 3-5880109' 
17763 


1773313-888348 by 


77493-88874 10 
:7741-5387971 
1774 213-8885 5 32 


7743]-$389093] 


77443+83539553 
7745]-3390214 
7746]3-3890775 
77473891336 


8391896} 


7749P+3592457 


[77 7913-3909235 


775 113+53893577, 
77523-8594 13 
775 313-3894698 
7754 3-38895253 
7755]3-8895518 
7756-$895378| 
7757-3896935, 
7758348897458, 
7759}3-55898055 
7766 3-589$6 17 
77511;-8599177, 
77623-2099730 
3-8900296 
7764133900855! 
7765138991415] 
m 3-8901974 


775C 369357 


7780,3-8909796 
7781 3-39 10354 
773213-891091 
778313-391147 
778413+39120258 
7785j3-891258 


7 789 3-89 1431 


7792 3-39 1648 
7793 3+3891704 
7794 3-59176D 
7795 3-8918161 
7796 3-8918715 
1797 3-3919275 
7798 3.3919832 
7799 3-892035G 


76713-89025 33__ 


7800 38920946 


1773413-8534042 | 


7800 


 & 
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Num Logarithm 
7801 3-892150 
7802 3-8922059 
7803 3-592261 
7804 3-8923173 
7805/3+-3923729 
7806 2:3924285 
7807 3-3924842 
7308 3+ $925 398 
71899 358925954, 
75 10,3. 265 10; 
7811;3» 27c66| 
781213.5927622 
781313+-3928178 
7814'3-8928734 | 
781513-5929290 
181613-8929846 
781713-3930401 
781813-5930957 
7819:3-893151 


78203: $93 2068 


782 12. $9 32627 
7322 33933178, 


7824 3-5934258 
7825 3-3934543' 
1826 318935298; 
(7827 3-3935953 
(7828 3-£936508 


7823 3-8933733| 7$50-0952005 
| 7a: +$953120 


17829 3-59 37063, 
[7820 3.8937518 
17831 3-3935172 
7832 3-8938727 
7833 3-3939251 
3324 3:59298} 


7867h-3955 6Cg1 


783613+5940944/ 
783713»5941498 
78 35]3-894205 3 
3942607 
+$8943161 
Hp 3-3943715 
754213+-3944268 
7843/3-3944522 
784413-5945376 
784513-8945929 
7846j3-5946483 
784713-5947037 
784813-3947599 
7849 3-3948143 
7850j3-5948697 
785 113-8949250' 
785 213-38949803 
785313-$950356 
7854j3-3950909: 
785513-595 1462 
785613-3952015 


785 3-395 3673 
786013+53954225 
[736 13rd +8954775 
786213»3955 330 
7863/3+895 5853 
78641-39564 35 
,7865}3.8956987 


Num, Logarithm, 
7867 38958091) 
7368|2.8958643 
786913-8959195 
787013-395 3747 
7871 3-8950299 
1872'3.396085 1 
787313-596140} 
7374 3-3961954 
787 5/3+8962506 
7876|3-896305 7 
7877j3-8963608 
7878{3.3964 160 
78791[3-8964711 
788013.8965 262 
7381[3-8965813 


7832|3.8966364 
7583{3-8966915 
7834(3+-5967466 
78851[3-8965017 
7886{3. 3963568 


7887 3.3969118 
7888.3.3965669! 
7589 3-8970220 
789013.58970770 
7591(3-5971320! 
{ 
739213- 3-%g7 187 1 
7893t3+8972421 
739413.597297 
78953- 8973421] 
7896(3- $9747 1 


7897[3-8974621 
7598|3» 5975171 


786613499575 33 


789p13-5575721, 
' 3+897627 1 
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7901 3-8976821 
7902 3-8977370 
7903 38977920 
7904'3» 3978463] 
750513- 8979019] 
7906[3+3979568 
7907j3* +$980117 
790813 5989667 

7909 3.595 I'2 - 
79 I: 213-8981765 1765 


7911]3-8982314 


7912[3+8952863 
| 3-38933412} 
7914[3-5953950 
3-8984505 


7 < 3985606 

38986155 
2.898670} 
3-59937252 
2.8987800' 
}-8985348 
313-3988897, 
zo -39389445, 

18989993 
3.39905 41 


254088 
13-<992184 
\c(3-$992732 
38993279 
13. 8994375 
3-59949 22 


3-598 5058; 4 


2oL921089 | 


Num Logarithm 


793413» 3-8994922 
793: 3-8995469 
7936 3-5996017 
793713+85996564 
793513-8997111 
793913-$997658 
79403-3998 205 
3-5998752 
3-3999299 


79523» 29003671 
795 113+90042185 


7954/3-9005856 
795 513-9006402 
7956;3-9206948 
795 113+9007494 
2905 8:2.9008039 
(79593-92085 85 

213-900913 1 
'7961}3+-92C 9576 
17902 3+ 9010222 
796313» 9010767 


79641; 3-GOItI313 
1796513-9011S5 % 


T9EO13* YOI24.0J 
796: 712.90 12945 


NamLogarithm 


7/3-9012948| 


6813-9013493| 
796913-9014938 
7979]3-9014583 
7971 3-9015128 
7972/3-9015673 
7973(3-9916218; 
7974{3-9016762! 
797 513+9017307, 
7976\3-901 7851 
79771[3-9018396; 
7978[3-9018940 
797913-g9019485 
793913. OIO0DY 
7y8 1/3-9020573 
7952/3-9021 117! 
79331349921661 
7954|3+97222205 
7985|3+9922749 
798613-9923293 
798713-9023837 
798813-902438 11 
7989 3-9024924 
799013-9025468 
7591|3+-9026011 
799213+9026555 
[7593 3$+99270g5, 
7994\3-9927641 
17595 3-902$155 
(7995|3: «9028728 
:799713-992927 1: 
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| 3023 9191827] |333513-9299056| $368[3.9226217 
| $303;3-9192350| [8336{3.9209577] $36913-9226736 
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